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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY of Ozaukee County contains 

information that can be applied in managing farms 
and woodlands; in selecting sites for roads, ponds, build- 
ings, or other structures; and in judging the suitability of 
tracts of land for agriculture, industry, or recreation. 


Locating Soils 


All of the soils of Ozaukee County are shown on the 
detailed map at the back of this survey. This map consists 
of many sheets that are made from aerial photographs. 
Kach sheet: is numbered to correspond with numbers shown 
on the Index to Map Sheets. 

On each sheet of the detailed map, soil areas are out- 
lined and are identified by symbol. All areas marked with 
the same symbol are the same kind of soil. The soil symbol 
is inside the area if there is enough room; otherwise, it is 
outside and a ‘pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used to find 
information in the survey. This guide lists all of the soils 
of the county in alphabetic order by map symbol. It shows 
the page where each kind of soil is described, and also the 
page for the capability unit, recreation group, planting 
group, or any other group in which the soil has been placed. 

Interpretations not included in the text can be developed 
by using the soil map and rnformation in the text. Trans- 
lucent material can be used as an overlay over the soil map 
and colored to show soils that have the same limitation or 


Cover picture.—Multiple land use on Kewaunee and Manawa 
soils in southeastern Ozaukee County. 


suitability. For example, soils that have a slight limitation 
for a given use can be colored green, those with a moderate 
limitation can be colored yellow, and those with a severe 
limitation can be colored red. 

Farmers and those who work with farmers can learn 
about use and management of the soils in the soil descrip- 
tions and in the section that discusses management of the 
soils for crops and pasture, for woodland, for wildlife, and 
for recreational purposes. 

Foresters and others can refer to the section “Wood- 
land,” where the soils of the county are grouped according 
to their suitability for trees. 

Game managers, sportsmen, and others concerned with 
wildlife will find information about soils and wildlife in 
the section “Use of the Soils for Wildlife.” 

Community planners and others concerned with subur- 
ban development can read about the soil properties that 
affect the choice of homesites, industrial sites, schools, and 
parks in the section “Nonfarm Uses of the Soils.” 

Engineers and builders will find under “Engineering 
Uses of the Soils” tables that give engineering descriptions 
of the soils in the county and that name soil features that 
affect engineering practices and structures. 

Scientists and others can read about how the soils were 
formed and how they are classified in the section “Forma- 
tion, Morphology, and Classification of Soils.” 

Newcomers in Ozaukee County will be especially inter- 
ested in the section “General Soil Map,” where broad 
patterns of soils are described. They may also be interested 
in the section “General Nature of the County.” 
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ZAUKEE COUNTY is in the southeastern part of 
Wisconsin along Lake Michigan (fig. 1). It is bor- 
dered on the west by Washington County, on the south by 
Milwaukee County, and on the north by Sheboygan 
County. The total land area is 235 square miles, or 150,400 
acres. [he county has six civil townships. Port Washing- 
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State Agrioultural Experiment Station at Madison 


Figure 1.—Location of Ozaukee County in Wisconsin. 


ton, the county seat is in the east-central part of the county 
along Lake Michigan. The largest city, Mequon, is also 
along Lake Michigan and is near the southern border of 
the county. | 

The soils in Ozaukee County are mostly nearly level to 
rolling. They are suitable for many different crops. Corn, 
oats, and alfalfa are the chief crops, but truck crops and 
canning crops are grown in some areas. Wooded areas are 
mainly on the steeper soils and on wet soils in low areas. 
Much of the income on the farms comes from dairying and 
from livestock and livestock products. 

Ozaukee County is part of the metropolitan area of the 
city of Milwaukee, and much of the southern part is in 
suburban developments. Such developments also are 
spreading through the central parts of the county. The 
increasing demand for sites for homes, industries, and 


recreational facilities makes it important to select suitable 


soil areas for the intended use. This survey therefore is 
designed to provide information useful for community and 
county planning as well as for farming purposes. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in Ozaukee County, where they are located, and 
how they can be used. 

They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they 
observed steepness, length, and shape of slopes; size and 
speed of streams; kinds of native plants or crops; kinds 
of rock; and many facts about the soils. They dug many 
holes to expose soil profiles. A profile is the sequence of 
natural layers, or horizons, in a soil; it extends from the 
surface down to the rock material that has not been 
changed much by leaching or by roots of plants. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They 
classified and named the soils according to uniform pro- 
cedures. For successful use of this survey, it is necessary 
to know the kinds of groupings most used in a local soil 
classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
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similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Kewaunee and 
Ozaukee, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that go 
with their behavior in the natural landscape. Soils of one 
series can differ in texture of the surface soil and in 
slope, stoniness, or some other characteristic that affects 
use of the soil by man. 

Many soil series contain soils that differ in texture. 
According to such differences in texture, separations 
called soil types are made. Within a series, all the soils 
having a surface layer of the same texture belong to one 
soil type. Kewaunee silt loam and Kewaunee silty clay 
loam are two soil types in the Kewaunee series. The 
difference in texture of their surface layer is apparent 
from their names. 

Some soil types vary so much in slope, degree of ero- 
sion, number and size of stones, or some other feature 
affecting their use, that practical suggestions about their 
management could not be made if they were shown on the 
soil map as one unit. Such soil types are divided into 
phases, primarily on the basis of difference in slope or 
degree of erosion because these differences affect man- 
agement. For example, Ozaukee silt loam, 0 to 2 percent 
slopes, is one of several phases of Ozaukee silt loam, a 
soil type that has slopes ranging from 0 to 380 percent. 

After a fairly detailed guide for classifying and nam- 
ing the soils had been worked out, the soil scientists drew 
soil boundaries on aerial photographs. These photographs 
show woodlands, buildings, field borders, trees, and other 
details that greatly help in drawing boundaries accurate- 
ly. The soil map in the back of this survey was prepared 
from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in plan- 
ning management of farms and fields, a mapping unit is 
nearly equivalent to a soil type or a phase of a soil type. 
It is not exactly equivalent, because it is not practical to 
show on such a map all the small, scattered bits of soil of 
some other kind that have been seen within an area that 
is dominantly of a recognized soil type or soil phase. 

In preparing some detailed maps, the soil scientist has 
a problem of delineating areas where different kinds of 
soils are so intricately mixed, and so small in size, that it 
is not practical to show them separately on the map. 
Therefore, such an area is shown as one mapping unit 
and is called a soil complex. Ordinarily, a soil complex is 
named for the major soil series in it. For example, the 
Casco-Rodman complex in Ozaukee County consists main- 
ly of Casco loam and Rodman sandy loam. Most surveys 
also include areas where the soil material is so rocky, so 
shallow, or so frequently worked by wind and water that 
it cannot be classified by soil series. These areas are 
shown on a soil map like other mapping units, but they 
are given descriptive names, such as Rough broken land 
or Marsh, and are called land types. 

While a soil survey is in progress, samples are taken, 
as needed, for laboratory measurements and for engineer- 
ing tests. Laboratory data from the same kinds of soils 


in other places are assembled. Data on yields of crops 
under defined practices are assembled trom farm records 
and from field or plot experiments on the same kinds of 
soils. Yields under defined management are estimated. for 
all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in a way that it is readily useful to different 
groups of readers, among them farmers, managers of 
woodland, engineers, and homeowners. Grouping soils 
that are similar in suitability for each specified use is the 
method of organization commonly used in the published 
soil survey. On the basis of the yield and practice tables 
and other data, the soil scientists set up trial groups, and 
then test them by further study and by consultation with 
farmers, agronomists, engineers, and others. Then, the 
scientists adjust the groups according to the results of 
their studies and consultation. Thus, the groups that are 
finally evolved reflect. up-to-date knowledge of the soils 
and their behavior under present methods of use and 
management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Ozaukee County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it 1s 
named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of farming or other land use. Such a map 1s not 
suitable for planning the management of a farm or field, 
or choosing the site for a building or other structure, be- 
cause the soils in any one association ordinarily differ in 
slope, depth, stoniness, drainage, and other characteristics 
that affect management. 

The five soil associations in Ozaukee County are de- 
scribed in the pages that follow and are shown on the 
colored map at the back of this survey. 


1. Kewaunee-Manawa Association 


Well-drained to somewhat poorly drained souls that have 
a subsoil of clay to silty clay loam; formed in thin loess 
and silty clay loam glacial till; on uplands 


The soils of this association are on the glacial moraine 
along Lake Michigan in the eastern part of the county. 
Locally the till making up the moraine is known as red 
clay glacial till, but it actually is silty clay loam. In 
much of this association, the soils are nearly level and 
are on broad areas in the lowlands, but in other areas 
they are gently sloping and are in the uplands and in 
drainageways. Some steeper soils along the major drain- 
ageways are moderately eroded or severely eroded. This 
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association is the largest in the county; it makes up 
about 50 percent of the total land area. 

The Kewaunee and Manawa soils are dominant in this 
association (fig. 2). Kewaunee soils make up about 70 
percent of the association; Manawa soils about 15 per- 
cent; Poygan soils, about 5 percent; and minor soils, the 
remaining 10 percent. 

Kewaunee soils are nearly level to very strongly sloping 
and are well drained. They have a dark-brown surface 
layer and a dark reddish-brown to reddish-brown, com- 
pact, clayey subsoil. 

Manawa soils, which are in upland waterways and 
shallow depressions, have restricted drainage and a tem- 
porary high water table. Their surface layer is very dark 
brown to very dark grayish brown, and their subsoil is 
mottled. 

The Poygan soils, in depressions and in nearly level 
areas, are very poorly drained. They have a black surface 
layer and a dark-gray to gray subsoil. Other minor areas 
consist of soils that are shallow over sand and gravel, of 
organic soils, or of sandy soils. The sandy soils occupy a 
strip less than one-fourth mile wide on a lake bench in 
Belgium Township. 

Nearly all of this association is cultivated. Corn, oats, 
and alfalfa are the chief crops, but small acreages of 
truck crops and canning crops are grown. Growth of corn 
is somewhat restricted, but oats and alfalfa grow well. 
The soils in this association are sticky when wet and are 
hard when dry. Erosion control and tile drainage are the 
main concerns in managing these soils. 

In recent years extensive residential development has 
taken place in the southern and central parts of this 
association. Because the subsoil and underlying material 


of the soils are compact, special care must be taken in 
locating a site and in designing a sewage disposal system. 
The dominant soils have moderate to severe limitations 
for use as filter fields. Basements commonly are wet be- 
cause of seepage water. 

The soils in this association have large volume change 
as the content of moisture increases. They also have low 
bearing capacity when wet. Use of the soils as sites for 
heavy buildings or for highways therefore is limited 
without major costs for foundations. The potential of 
the soils for recreational areas is good. 


2. Ozaukee-Mequon Association 


Well-drained to somewhat poorly drained soils that have 
a subsou of sity clay loam and silty clay; formed in thin 
loess and silty clay loam glacial till; on uplands 

The soils of this association are in the uplands in the 
southwestern part of the county on silty clay loam glacial 
till. They are mostly gently sloping and sloping. Somewhat 
poorly drained soils are along waterways and in scattered 
broad drainageways. Some steeper soils are on slopes 
along the major drainageways. This association makes up 
about 15 percent of the county. 

Dominant in this association are the Ozaukee and Me- 
quon soils (fig. 3). Ozaukee soils make up about 65 per- 
cent of the association; Mequon soils, about 20 percent ; 
and all of the minor soils, the remaining 15 percent. 
Among the minor soils are the Ashkum, Fabius, Palms, 
and Sebewa. 

Ozaukee soils are nearly level to steep and are well 
drained and moderately well drained. They have a dark 


Figure 2.—Dominant soils of the Kewaunee and Manawa soil association and their parent materials. 
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Figure 3—Dominant soils of the Ozaukee-Mequon association and their parent materials. 


grayish-brown surface layer and a compact, clayey sub- 
soil. 

Mequon soils, in waterways and depressions, have re- 
stricted drainage and a temporary high water table. 
Their surface layer is very dark brown, and their subsoil 
is mottled. 

The minor soils in this association are in depressions 
and on low flats along major drainageways. 

Most of this association is cultivated. Corn, oats, and 
alfalfa are the chief crops, and they grow well. A few 
acres of truck crops and canning crops are grown. The 
soils are sticky when wet, and clods readily form in them 
when they are cultivated. Cultivating, therefore, must be 
done only when the moisture in the soils 1s at the proper 
level. Erosion control and drainage of low wet areas are 
the main concerns in managing these soils. 

Large areas in this association are used for homesites. 
The dominant soils have moderate to severe limitations 
for use as filter fields. Basements are commonly wet be- 
cause of seepage water. 

The soils in this association have large volume change 
as the content of moisture increases. They also have low 
bearing capacity when wet. Consequently, use of the soils 


as sites for heavy buildings or for highways is limited 
without major costs for foundations. 


3. Hochheim-Sisson-Casco Association 


Well-drained soils that have a subsoil of loam to clay 
loam, underlain mainly by loamy till, outwash, and lake- 
laid deposits; on uplands and terraces and in lakebeds 


The soils of this association are in the glaciated up- 
lands on till, outwash, and lake-laid deposits. Gently 
sloping to rolling soils make up much of the association, 
but some of the soils are in kettle moraines where the 
topography is rough. Scattered areas of nearly level soils 
are in the lower areas. This association covers about 25 
percent of the county. 

The Hochheim, Sisson, and Casco soils are dominant 
in this association (fig. 4). Hochheim soils make up 
about 40 percent of the association; Sisson soils and 
Casco soils, about 20 percent each; and all of the minor 
soils, about 20 percent. Hochheim soils are dominant in 
Cedarburg Township and near Little Kohler in Fredonia 
Township. Casco soils are dominant along the western 
third of Saukville Township and in sections 3, 4, and 6 
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Figure 4.—Dominant soils of the Hochheim-Sisson-Casco association and their parent materials. 


of Fredonia Township. The minor soils are the Adrian, 
Colwood, Fabius, Fox, Houghton, Nenno, Sebewa, and 
Theresa. 

Hochheim soils are nearly level to steep and are well 
drained. They have a very dark grayish-brown surface 
layer. Their subsoil is brown to dark-brown loam and 
clay loam. Loamy glacial till that contains many pebbles 
and cobblestones is at a depth of less than 24 inches. 

Sisson soils are in old glacial lake beds and along the 
edges of drainageways. They are well drained. They are 
fine sandy loam or very fine sandy loam throughout and 
are underlain by stratified silt and fine sand. Areas of 
the steeper Sisson soils are intermingled with areas of 
Hochheim and Casco souls. 

Casco soils are well drained and are chietly on outwash 
terraces along streams and drainageways. They have a 
brown to dark-brown surface layer. Their subsoil is 
brown to dark-brown clay loam and sandy clay loam that 
contains gravel. Depth to sand and gravel is less than 
94. inches. Areas of the steeper Casco soils are inter- 
mingled with areas of Hochheim and Sisson soils. 

Of the minor soils, the Fabius and Nenno are in upland 
waterways and on. foot slopes; the Adrian, Colwood, 
Houghton, and Sebewa soils occupy small areas in de- 
pressions and in low wet places; and the well-drained 


Fox and Theresa soils occupy slopes throughout the asso- 
ciation. All of these minor soils are deeper than the Cas- 
co and Hochheim soils. 

The soils of this association are more variable than 
those in any other association. In many places the major 
soils are closely intermingled and are mapped. together 
as complexes. Other areas consist wholly of Casco or 
Hochheim soils. 


Most areas suitable for cultivation have been cleared 
and are cultivated. Corn, oats, and alfalfa are the chief 
crops. Woodland is more extensive than in other soil 
associations in the county. It is mainly on the steeper 
soils and in low wet areas. The soils in this association 
are susceptible to water erosion and are droughty. Crops 
grow well if practices are used to conserve soil and water. 

Small areas of this soil association, mainly along the 
edges of villages, are being used for new residential areas. 
The major soils have few limitations for use as filter 
fields for septic tanks. Care is needed, however, in con- 
structing roads, for frost boils occur if the roadbed is 
laid on stratified fine sand. The stratified material also 
liquefies when saturated or on thawing and flows rapidly 
and loses bearing strength. 

Soils of this association have good potential for recre- 
ation areas and for wildlife habitat. 
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4. Houghton-Adrian Association 


Very poorly drained organic soils in basins and 
depressions 


This association consists chiefly of nearly level, organic 
soils in depressions and basins. The areas are on valley 
floors along streams throughout the county. In small 
areas the soils are very gently sloping. The association 
makes up about 5 percent of the county. 

Dominant in this association are the Houghton and 
Adrian soils. Among the minor soils are the Muskego, 
Ogden, Palms, and Rollin. These are organic soils. Small 
areas of Brookston, Mussey, and Poygan soils, which are 
wet and loamy, also are in the association. Houghton soils 
make up about 60 percent of the association; Adrian 
soils, about 15 percent; and all of the minor soils, the 
remaining 25 percent. 

Houghton soils consist of black mucky peat more than 
42, inches thick over sand. Adrian soils are similar to the 
Houghton, but depth to loose sandy material ranges from 
12 to 42 inches or more. 

Most areas of this association are wooded and provide 
habitat for wildlife. Some areas are used for pasture and 
marsh hay. Areas that are drained are used intensively 
for corn and truck crops or for canning crops. Crops 
erow well on areas that are adequately drained if fertil- 
izer is applied and if the soils are protected from soil 
blowing. 

Throughout most of the year, the water table is high 
in the major soils of this association. The major soils also 
have low bearing capacity and are highly compressible 
under heavy loads. Therefore, use of the soils for residen- 
tial or industrial developments and for highways is 
severely limited. 


5. Casco-Fabius Association 


Well-drained and somewhat poorly drained soils that 
have a subsoil of clay loam and sandy clay loam, shallow 
over gravel and sand; on stream terraces 


The soils of this association are on low outwash ter- 
races along the Milwaukee River and some of its major 
tributaries. They are mostly gently sloping, though in 
scattered areas they are nearly level. This association 
makes up about 5 percent of the county. 

Dominant in this association are the Casco and Fabius 
soils. Casco soils make up about 45 percent of the associ- 
ation; Fabius soils, about 20 percent; and all minor soils 
and land types, the remaining 85 percent. Among the 
minor soils are the very poorly drained Adrian, the poorly 
drained Mussey and Sebewa, and areas of better drained 
soils. In addition small areas of Alluvial land and of Wet 
alluvial land are in the association. 

Casco soils are well drained. They are mostly on out- 
wash terraces along streams and drainageways. They 
have a surface layer of brown to dark-brown loam. Their 
subsoil is brown to dark-brown clay loam that contains 
gravel. 

Fabius soils are nearly level, are somewhat poorly 
drained, and have a temporary high water table. They 
occupy drainageways and shallow depressions. Their sur- 


face layer is very dark gray to very dark grayish brown. 
The subsoil is mottled. 

The minor Adrian, Mussey, and Sebewa soils are in 
depressions and on low flats. The better drained soils are 
in higher lying areas. Alluvial land and Wet alluvial 
land are on low flood plains along the Milwaukee River. 

Most of the soils in this association are cultivated. Low, 
undrained areas are in woodland or pasture and provide 
habitat for wildlife. Corn, oats, and alfalfa are the com- 
mon. crops, though a few truck crops and canning crops 
also are grown. The soils are easy to cultivate, and 
erosion generally is not a serious hazard. The well-drained 
soils are somewhat droughty, however, and require prac- 
tices that conserve moisture. In the other soils the water 
table is near the surface at times, and drainage is needed 
for good crop growth. Areas along the flood plains of 
the Milwaukee River, and those on low bottoms, are sub- 
ject to flooding. If good management is used, all crops 
grow well on the soils in this association. 

A few areas of this association are used for homesites 
or for industrial sites. Casco soils have few limitations, 
but Fabius soils have moderate limitations for such use. 
Soils on the flood plains, however, have severe limitations 
for this use. The dominant soils have few limitations for 
highway construction. They are a good source of sand 
and gravel. 

In most of this association, a good supply of water is 
nearby, and more irrigation of the somewhat droughty 
soils therefore can be expected in the future. The areas on 
the flood plains have potential for recreational use and 
for wildlife habitat. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
of Ozaukee County in alphabetical order. The procedure 
is first to describe the soil series, and then the mapping 
units in that series. Thus, to get full information on any 
mapping unit, it is necessary to read the description of 
that unit and also the description of the soil series to 
which it belongs. 

The soil series contains a brief description of a soul 
profile, the major layers from the surface downward. 
This profile is considered typical for all the soils of the 
series. If a profile for a given mapping unit differs from 
this typical profile, the differences are stated in the de- 
scription of the mapping unit, unless the differences are 
apparent in the name of the mapping unit. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil series. 
Alluvial land, for example, does not belong to a soil series, 
but nevertheless, 1t is listed in alphabetical order along 
with the soil series. 

Following the name of each mapping unit, there is a 
symbol in parentheses. This symbol identifies the map- 
ping unit on the detailed soil map. Listed at the end of | 
each description of each mapping unit is the capabil- 
ity unit, the recreation group, and the planting group 
to which the mapping unit has been assigned. The page 
on which each group is described can be found by re- 
ferring to the “Guide to Mapping Units” at the back of 
this survey. 
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Many terms in the soil descriptions and in other parts Adrian Series 
of the survey are defined in the Glossary and are de- ae 
scribed more fully in the Soil Survey Manual (6). The In the Adrian series are nearly level organic soils that 
acreage and the proportionate extent of the mapping @¥e very poorly drained. ‘These soils occupy depressions, 
units are shown in table 1. The location of the soils in low nearly level areas, and shallow old lakebeds through- 
the county is shown on the detailed map at the back of out the county. They consist of reeds, sedges, and other 
this survey. fibrous plant remains and are underlain by sand. 

-In a typical profile the surface layer is friable, black 
Italic numbers in parentheses refer to Literature Cited, p. 91. mucky peat about 11 inches thick. Just below is similar 


TABLE 1.—Approximate acreage and proportionate extent of the sorts 


Soil Area Extent Soil Area | Extent 
Acres Percent Acres Percent 
Adrian mucky peat__...-.......-.---------- 1, 569 . 0 || Knowles silt loam, 0 to 2 percent slopes_ ____-- .2 
Alivia Gs eee oe so oe eee oe 877 . 6 || Knowles silt loam, 2 to 6 percent slopes, eroded_ 384 3 
Ashkum silt loam.............1..---.-.------ 613 .4 || Knowles silt loam, mottled subsoil variant, 0 
Aztalan loam, 1 to 3 percent slopes_____-_-~--- 756 .O to-2 percent slopeSscc20 eee eee deka 244 eZ 
Boyer loamy sand, 1 to 6 percent slopes, eroded- 665 4-1. dooamy land. 26 on =e ots wee Su oo 300 .2 
Boyer loamy sand, 6 to 20 percent slopes, eroded_ 143 . 1 || Lorenzo loam, 1 to 3 percent slopes_____.-_--_- 405 .3 
Boyer sandy loam, 0 to 3 percent slopes__--_---- 149 .1 || Manawa silt loam, 1 to 3 percent slopes_-_-_--_-- 9, 430 6. 3 
Boyer sandy loam, loamy substratum, 1 to 6 Marsh)... eine cen neemeakeauee ase te eee 198 Jl 
percent slopes___._...-...---------------- 293 .2 || Martinton silt loam, 1 to 3 percent slopes_____- 531 4 
Brookston silt loam, 0 to 3 percent slopes_____- 920 .6 || Matherton loam, 0 to 2 percent slopes. ______- 327 52 
Casco loam, 2 to 6 percent slopes, eroded____-_- 2, 391 1.6 || Matherton silt loam, 1 to 3 percent slopes __-__- 790 .Oo 
Casco loam, 6 to 12 percent slopes, eroded__- -- 800 . 5 || Mequon silt loam, 1 to 3 percent slopes--_--_--- 1, 976 1.3 
Casco sandy loam, 1 to 6 percent slopes, eroded_| 1, 047 oh lt WINS KEG Wate Kc se eh eater en te ret rerea 227 we 
Casco sandy loam, 6 to 12 percent slopes, eroded- 207 yd) Miussey- loamke 2.3. ee cee ke 1, 410 .9 
Casco- Rodman complex, 12 to 20 percent slopes, Navan SIAM 62.0 ates Soci Sa dae ees 226 <2 
ChOdCd eee ece oc Saeed es oes 850 . 6 |} Nenno silt loam, 1 to 3 percent slopes___------ 2, 271 1.5 
Casco- Rodman complex, 20 to 35 percent slopes, Ogden mucky peat_._______--.-_------------ 1, 682 1.1 
CPOGCO 2 aed see es ee 943 . 6 || Ozaukee silt loam, 0 to 2 percent slopes_ —___-- | 1, 620 1. 1 
Clavey lands 20s S a Vee ee ores toes aoom. 60 (1) Ozaukee silt loam, 2 to 6 percent slopes___---- 5, 681 3. 8 
Colwood silt Joanie 2... lesb ee Sk i oa 1, 347 .9 || Ozaukee silt loam, 2 to 6 percent slopes, eroded_| 2, 867 1.9 
Darroch fine sandy loam, neutral variant, 0 to 3 Ozaukee silt loam, 6 to 12 percent slopes, eroded_| 2, 465 1. 6 
percent slopes... _._._-..___-.------------ 169 .1 || Ozaukee silt loam, 12 to 20 percent slopes, 
Darroch silt loam, neutral variant, 0 to 3 percent CfOd C0 2 2) a2 8 ee See ene ee See ee 412 =) 
SIO DSc. tear elects Mere Secs eg ahee sesh es 757 .5 || Ozaukee silt loam, 20 to 30 percent slopes- _--- 110 ck 
Dresden silt loam, 1 to 3 percent slopes-_ _--_--- 455 .3 || Ozaukee clay loam, 6 to 12 percent slopes, 
Fabius loam, 1 to 3 percent slopes________---- 2, 233 1. 5 severely eroded__..______._.-------------- 140 Jl 
Fox loam, 0 to 2 percent slopes___.._____~_-~-- 2, 046 1.4 |} Ozaukee clay loam, 12 to 20 percent slopes, 
Fox loam, 2 to 6 percent slopes._...__-.__-~-- 930 . 6 severely eroded_.._._-.-..---------------- 140 ook 
Fox sandy loam, 1 to 6 percent slopes____--_-- 322 Le dl JIMS WUCKY Peitecu=thno soe en oie cee 961 . 6 
Granby loamy sand, loamy substratum _ - - _-_-_- 284 2 POLIO SUG OO es hi ome Se eth 1s ey ne 1, 385 .9 
Hebron loam, 1 to 6 percent slopes_____--_---- 847 . 6. || Poygan silty clay loams 2. 255 ce a ee 2, 633 1.8 
Hochheim loam, 0 to 2 percent slopes________- 292 .2 || Radford silt loam, 0 to 3 percent slopes _-_-_---- 1, 063 Aa7. 
Hochheim loam, 2 to 6 percent slopes, eroded__| 8, 750 5. 8 || Ritchey silt loam, 0 to 6 percent slopes-_------- 215 yolk 
Hochheim loam, 6 to 12 percent slopes, eroded_-_} 1, 357 .9 || Ritchey silt loam, 6 to 20 percent slopes, 
Hochheim loam, 12 to 20 percent slopes, eroded_| 1, 389 .9 CROCCO eh sel oti bio inde lawie ee ea a ae 156 1 
Hochheim-Sisson-Casco complex, 0 to 2 percent Rollin mucky peat_........._....-------.---- 102 .1 
1 £0) 0 =< Sen en ee eee ke p= oP oP 664 .4 || Rough broken land________________-_-_----- 747 a) 
Hochheim-Sisson-Casco complex, 2 to 6 percent Sandy and gravelly land______.______-__------ 170 vd 
SIODES WClO 6 Sat. hen tothe aoe Aue tee 5, 143 3.4 || Sandy lake beachess. 3-22-22 oee coe eee cee 322 ap 
Hochheim-Sisson-Casco complex, 6 to 12 Saylesville silt loam, 0 to 2 percent slopes- - - - - 219 ek 
percent slopes, eroded_________..________-- 2, 693 1.8 || Saylesville silt loam, 2 to 6 percent slopes, 
Hochheim-Sisson-Casco complex, 12 to 20 CROCCO 22. cicero ee 402 .3 
percent slopes, eroded_____________-_-___-- 1, 833 1.2 || Sebewa silt loam_........-...........-.---- 1, 852 1.2 
Hochheim-Sisson-Casco complex, 20 to 35 Sisson fine sandy loam, 1 to 6 percent slopes, 
percent slopes, eroded_____.._._.___-_-___-- 714 . 5 CVO CO 6c he cet 8 oe oc a ee St See aed dol 4 
Houghton mucky peat_.___________-_-_-- ee 5, 408 3.6 || Theresa silt loam, 2 to 6 percent slopes___-__-- 1, 007 » ek 
Keowns silt loam_____________.___-_-------- 346 .2 || Wasepi sandy loam, 1 to 3 percent slopes__---- 300 ae 
Kewaunee silt loam, 0 to 2 percent slopes______ 3, 182 2-1 - Wetealhavial land<c. ec p24 eee 842 . 6 
Kewaunee silt loam, 2 to 6 percent slopes_____- 24, 263 16.1 || Yahara very fine sandy loam, 1 to 3 percent 
Kewaunee silty clay loam, 2 to 6 percent slopes, BODES sein celia eee See ee ae 622 4 
5] C16 Lo 6 Rea a ee Oe NEUEN, Yori cre ere ee re eee rene 12, 133 8.1 || Zurich silt loam, 0 to 2 percent slopes_______-- 417 .3 
Kewaunee silty clay loam, 6 to 12 percent Zurich silt loam, 2 to 6 percent slopes, eroded_| 1, 000 wt 
slopes, eroded_____..-_____.---.---------- 4,925 O08 WS Cela ch citg ec wean es oars a ell 1,514 1.0 
Kewaunee silty clay, 6 to 12 percent slopes, Quarries and gravel pits._________-_----- 506 .3 
severely eroded__.. 1 eas cen ne ee eee el eee 2, 485 a EA EY c Vea Fh a6 COQ eens ae ere nee ee ee 555 4 
Kewaunee silty clay, 12 to 20 percent slopes, a 
severely eroded_______________--__--____-- 1, 424 .9 Io yo: Rater eee ee ROLE re Ne SS eee Neen eR ee 150, 400 100. 0 


1 Less than 0.05 percent. 


8 SOIL SURVEY 


material that is more brown or more gray than the sur- 
face layer and is 21 inches thick. Gray, calcareous fine 
sand is at a depth of about 32 inches. 

These soils have medium available moisture capacity 
and moderate permeability. Internal drainage is very 
slow because of an almost permanent high water table. 
Fertility is low. The organic material generally is alka- 
line, but in places it is slightly acid. The underlying sand 
is calcareous. 

A few areas of Adrian soils are drained and are used 
for crops. Most areas of these soils, however, are in wet- 
land woods or permanent pasture that also provide 
habitat for wildlife. 

Typical profile of a nearly level Adrian mucky peat in 
a wooded area (SWI4SE, sec. 31, T. 11 N., R. 21 E.): 


1—0 to 11 inches, black (10YR 2/1) mucky peat ; disintegrated ; 
friable; a few roots; moderately alkaline; clear, 
smooth boundary. 

211 to 21 inches, very dark brown (7.5YR 2/2) mucky peat; 
weak, coarse, subangular blocky structure ; friable ; 
moderately alkaline; clear, smooth boundary. 

2 91 to 32 inches, very dark gray (10YR 3/1) mucky peat; 
weak, coarse, subangular blocky structure; friable ; 
fine sand is scattered throughout this layer; moder- 
ately alkaline; abrupt, smooth boundary. 

TIC—32 to 60 inches +, gray (5Y 5/1) fine sand; single 
grain; loose; calcareous. 

The surface layer is black (10YR 2/1) or very dark brown 
(10YR 2/2) in color. The organic material generally is mucky 
peat, but in places it includes layers of peat or muck. In some 
places the third layer is black (10YR 2/1). In undrained 
areas depth to sand ranges from 18 to 42 inches, but jn 
drained areas, it ranges from 12 to 42 inches. In some places 
the substratum is a mixture of sand and gravel. The organic 
material is slightly acid in places. 

Adrian soils are shallower to underlying mineral soil than 
Houghton soils. 

Adrian mucky peat (0 to 2 percent slopes) (Ak)—This 
is the only Adrian soil mapped in the county. The areas 
are long and narrow or are roughly circular in shape. 

Included with this soil in mapping are some cultivated 
soils that have a surface layer of muck. Also included 
are small areas where the organic material is slightly less 
than 12 inches thick. 

In this Adrian soil the water table is at or near the 
surface most of the year. Water stands in ponds on the 
areas in spring and after a heavy rain. The hazards of 
soil blowing and of subsidence are serious in drained 
areas. Capability unit [Vw-7; recreation group 8; plant- 
ing group 6. 

‘Alluvial land) (0 to 2 percent slopes) (Am) consists of 
silty and sandy sediment deposited by streams. It 1s on 
the lower parts of flood plains along major streams and 
drainageways. The areas are flooded frequently and_re- 
ceive fresh deposits of material during each flood. The 
soil material has been in place long enough for trees or 
other plants to grow. It has been deposited too recently, 
however, for distinct horizons to have formed in the soil 
profile, although the material generally is stratified and 
may be mottled. 

The soil material is dominantly silt loam, but in places 
it ranges to sandy loam and contains thin layers of sand. 
It ranges from brown to very dark brown in color and 
from neutral to calcareous in reaction. Mottles generally 
occur at a depth below 18 inches, but in places they are 
at a depth of less than 10 inches. The soil material has 


moderate available moisture capacity and moderate per- 
meability. It has a temporary high water table within 1 


- foot of the surface. 


Included with this land type in mapping are some 
areas of silty deposits that overlie a dark-colored, old 
buried soil. Also included are small areas of Wet alluvial 
land. Other included areas, in sections 20 and 21 of Bel- 
gium Township, are underlain by reddish-brown silty 
clay loam and have moderate permeability. 

A few acres of Alluvial land protected from flooding 
are used for corn. Areas not protected are used for perma- 
nent pasture, woodland, or wildlife. Capability unit ILw- 
13; recreation group 6; planting group 4. 


Ashkum Series 


The Ashkum series consists of nearly level, loamy soils 
that are poorly drained. These soils occupy depressions 
and drainageways near the Mequon soils in the south- 
western part of the county. They formed partly in silt 
and partly in calcareous silty clay loam glacial till. The 
capping of silt was less than 20 inches thick. 

In a typical profile the surface layer is firm, very dark 
eray silt loam about 7 inches thick. Just below is black, 
firm light silty clay loam about 8 inches thick. The sub- 
soil is dark gray to grayish brown and is about 16 inches 
thick. It is firm silty clay loam to silty clay in the upper 
7 inches and very firm silty clay in the next 4 inches. 
The remaining 5 inches is firm silty clay loam that con- 
tains a few pebbles. It is underlain by firm, brown, dark- 
brown, and grayish-brown silty clay loam glacial till 
that contains a few pebbles. 

These soils have high available moisture capacity and 
moderately slow permeability. They have an almost 
permanent water table within 1 foot of the surface, and 
internal drainage therefore is slow. Fertility is high. 

Most areas of the Ashkum soils are drained and are 
cultivated. Undrained areas are wooded and provide 
habitat for wildlife. 

Typical profile of a nearly level Ashkum silt loam in a 
cultivated area (NW14NW34,, sec. 32, T. 10 N., R21 E.): 


Ap—0O to 7 inches, very dark gray (10YR 3/1) silt loam; 
weak, fine, subangular blocky structure; firm; many 
roots; mildly alkaline; abrupt, smooth boundary. 

A12—7 to 10 inches, very dark gray (10YR 3/1) to black 
(10YR 2/1) light silty clay loam; moderate, fine, an- 
gular blocky structure that breaks to subangular 
blocky; firm; many roots; a few, fine, distinct, dark 
yellowish-brown (10YR 4/4) and yellowish-brown 
(10YR 5/4) mottles; mildly alkaline; gradual, smooth 
boundary. 

B21tg—10 to 17 inches, dark-gray (10YR 4/1) silty clay loam 
to silty clay; moderate, fine, angular blocky struc- 
ture; firm; a few roots; a few, thin, patchy clay 
films on surfaces of peds; many, fine, distinct, yellow- 
ish-brown (10YR 5/4) mottles; mildly alkaline; 
clear, smooth boundary. 

1IB22tg—17 to 21 inches, mixed grayish-brown (10YR 5/2) 
and dark-brown (7.5YR 4/2) silty clay; moderate, 
medium, angular blocky structure; very firm; a few 
weathered dolomite pebbles; mildly alkaline; clear, 
smooth boundary. 

JIB38tg—21 to 26 inches, varicolored grayish-brown (10YR 
5/2), yellowish-brown (10YR 5/6), and dark-brown 
(7.5YR 4/2) silty clay loam; weak, medium, angular 
blocky structure; firm; a few weathered pebbles of 
sandstone and dolomite; strongly calcareous; gradual, 
wavy boundary. 
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IIC—26 to 60 inches +, mixed dark-brown (7.5YR 4/2) and 
grayish-brown (2.5Y 5/2) silty clay loam glacial till; 
massive; firm; a few dolomite pebbles; strongly cal- 
careous. 


The A horizon is very dark gray (10YR 3/1) or black (10YR 
2/1) in color and ranges from 8 to 14 inches in thickness. 
Texture of the B horizon is silty clay loam or silty clay. Color 
of the B21tg horizon is gray (10YR 5/1) or dark gray (10YR 
4/1). Thickness of the solum ranges from 20 to 26 inches. The 
profile is alkaline to a depth of about 20 inches and is ¢al- 
careous below. 

Ashkum soils are a drainage associate of the well drained 
to moderately well drained Ozaukee soils and the somewhat 
poorly drained Mequon soils. They are browner (7.5YR and 
10YR hues) in the lower part of the solum than the Poygan 
soils. 


Ashkum silt loam (0 to 2 percent slopes) (As)—This is 
the only Ashkum soil mapped in the county. The areas 
generally are small and are irregular in shape. 

Included with this soil in mapping are small areas of 
a soil that has a thicker surface layer than that in this 
soil because material washed from surrounding eroded 
soils in the uplands has accumulated on the areas. Also 
included are small areas that have a surface layer of 
peat or muck, small areas of Mequon soils, and small 
gently sloping soil areas. 

This Ashkum soil is subject to ponding in spring and 
after a heavy rain. Capability unit IIw-1; recreation 
group 7; planting group 5. 


Aztalan Series 


Nearly level to very gently sloping, loamy soils that 
are somewhat poorly drained are in the Aztalan series. 
These soils occupy old glacial lakebeds and drainageways. 
They are mostly in the western part of the county on de- 
posits of outwash that overlie clayey material. 

In a typical profile the surface layer is friable, very 
dark gray loam about 9 inches thick. The subsoil is brown 
to dark brown, is mottled in the lower part, and is about 
14 inches thick. It 1s friable hght sandy clay loam in the 
upper 4 inches and friable sandy clay loam in the next 
7 inches, and these layers contain many pebbles. The 
remaining 8 inches is firm silty clay loam that contains a 
few pebbles. Below is firm, light yellowish-brown silty 
clay loam containing a few pebbles and small cobbles. 

Aztalan soils have high available moisture capacity 
and slow permeability. Internal drainage is slow because 
of a temporary high water table 1 to 3 feet from the sur- 
face. Fertility is moderate. These soils are neutral to mildly 
alkaline to a depth of about 24 inches and are calcareous 
below that depth. 

Most areas of Aztalan soils are drained and cropped. 

Typical profile of a nearly level Aztalan loam in a cul- 
tivated area (SWI4SE'M sec. 26, T. 11 N., R. 21 E.): 


Ap—0 to 9 inches, very dark gray (10YR 3/1) loam; weak, 
fine, Subangular blocky structure that breaks to weak, 
medium, granular; friable; many roots; mildly alka- 
line; abrupt, smooth boundary. 

B1i—9 to 13 inches, dark-brown (10YR 4/3) light sandy clay 
loam; moderate, fine, subangular blocky structure; 
friable; a few roots; common, fine, distinct, yellowish- 
brown (10YR 5/6) mottles; many pebbles; mildly 
alkaline; clear, smooth boundary. 

Bt2—13 to 20 inches, brown (10YR 4/3) sandy clay loam; 
moderate, medium, subangular blocky structure; fri- 
able; a few roots; thick continuous clay films; com- 


mon, medium, distinct, yellowish-brown (10YR 5/6) 
and faint grayish-brown (10YR 5/2) mottles; many 
pebbles; mildly alkaline; clear, wavy boundary. 

IIB38t—20 to 23 inches, brown (10YR 5/3) silty clay loam; 
moderate, medium, subangular blocky structure; firm; 
thin patchy clay films; many, coarse, distinct, yel- 
lowish-brown (10YR 5/6) and faint grayish-brown 
(10YR 5/2) mottles; a few pebbles; calcareous; 
clear, wavy boundary. 

IITC—23 to 60 inches +, light yellowish-brown (10YR 6/4) 
silty clay loam; massive; firm; many, coarse, faint, 
yellowish-brown (10YR 5/6) and light brownish-gray 
mottles; a few large pebbles and small cobblestones; 
strongly calcareous. 


In color the surface layer ranges from very dark gray 
(10YR 38/1) to very dark grayish brown (10YR 3/2). The part 
of the B horizon that formed in outwash ranges from loam to 
sandy clay loam and clay loam in texture and from 12 to 30 
inches in thickness. That part of the B horizon that formed 
in the finer textured underlying material ranges from silty 
clay loam to silty clay in texture. The IIC horizon consists of 
Stratified silt and clay or of silty clay loam glacial till. Thick- 
ness of the solum ranges from 18 to 36 inches. 

Aztalan soils are a drainage associate of the well drained 
to moderately well drained Hebron soils and of the poorly 
drained Navan soils. 


Aztalan loam, 1 to 3 percent slopes (AzA).—In some 
places this soil is nearly level and occupies oblong or 
irregularly shaped areas. In other places it is very gently 
sloping and occurs in long, narrow areas. 

Included with this soil in mapping are some areas of 
silt loam; small areas of sandy loam, which are suscepti- 
ble to soil blowing; and some areas of a soil that has a 
darker colored surface layer than that in this soil. Also 
included are small areas that have deposits of sandy 
material about 30 inches thick over clayey material. 
Other included areas consist of poorly drained Navan 
soils that are too small to be mapped separately. 

Where this Aztalan soil is nearly level, it is subject to 
ponding in spring and after a heavy rain. Where the soil 
is very gently sloping, the hazard of water erosion 1s 
slight. Capability unit Ilw-2; recreation group 6; plant- 
ing group 4. 


Boyer Series 


The Boyer series consists of nearly level to gently 
sloping, loamy and sandy soils that are well drained. 


These soils are on sandy outwash terraces along streams 


and drainageways throughout the county. They formed 
partly in loamy material and partly in calcareous out- 
wash sand. 

In a typical profile the surface layer is very friable, 
brown loamy sand about 9 inches thick. The subsoil is 
yellowish brown or dark brown and is about 23 inches 
thick. It is very friable loamy sand in the upper 7 inches 
and friable sandy clay loam in the next 8 inches. The 
remaining 8 inches is very friable sandy loam. Just below 
is yellowish-brown, loose, medium sand that contains 
some gravel. 

These soils have medium available moisture capacity 
and moderate permeability. Internal drainage is rapid, 
and fertility is low. Boyer soils are somewhat droughty. 
They are slightly acid to alkaline to a depth of about 382 
inches and are calcareous below. 

Most areas of the Boyer soils are cultivated. 
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Typical profile of a gently sloping Boyer loamy sand 
in a cultivated area (SEIZNEI, sec. 29, T. 10 N., R. 
21 E.): 


Ap—0 to 9 inches, brown (10YR 4/3) loamy sand; weak, 
medium, crumb structure; very friable; many roots; 
some mixing of material with that in the B1 horizon 
at the place where the two horizons come into con- 
tact; neutral; abrupt, smooth boundary. 

B1—9 to 16 inches, yellowish-brown (10YR 5/4) loamy sand; 
weak, medium, subangular blocky structure to weak, 
medium, crumb; very friable; many roots; neutral; 
clear, irregular boundary. 

B2t—16 to 24 inches, dark-brown (7.5YR 4/4) sandy clay 
loam; weak, medium, subangular blocky structure; 
friable ; a few roots; a few thin clay films; some spots 
are surrounded by material from the Bl horizon; 
mildly alkaline; clear, irregular boundary. 

B3—24 to 32 inches, dark-brown (7.5YR 4/4) sandy loam; 
weak, medium, subangular blocky structure; very 
friable; a few roots; mildly alkaline; clear, irregular 
boundary. 

C—32 to 60 inches, yellowish-brown (10YR 5/6) medium sand 
that contains some gravel; stratified; single grain; 
loose; calcareous. 


The surface layer is sandy loam or loamy sand in texture. 
Its color is dark grayish brown (10YR 4/2) or brown (10YR 
4/3). In many places the B2t horizon is partly degraded and 
in some places a weak Birh horizon occurs. The B2t horizon 
ranges from sandy loam to sandy clay loam and is less than 
10 inches thick. Thickness of the solum ranges from 24 to 40 
inches. In places gravel occurs throughout the profile. 

Boyer soils are a drainage associate of the somewhat poorly 
drained Wasepi soils. They have a thicker solum than the 
Casco soils and are coarser textured than the Fox soils. 

Boyer loamy sand, 1 to 6 percent slopes, eroded 
(BmB2)—This soil has the profile described for the series. 
It is on sandy outwash terraces along drainageways. The 
areas are oblong or are roughly circular in shape. 

Included with this soil in mapping are small areas of 
soils that have a surface layer of loamy fine sand or that 
have a surface layer that is similar in texture to that in 
this soil but is darker colored. Also included are soils that 
are more than 40 inches deep over underlying sand or 
that are less than 24 inches deep over sand and are 
droughty. 

Runoff is slow on this Boyer soil, and the hazard of 
water erosion is slight. The hazard of soil blowing is 
moderate. Capability unit [Vs-3; recreation group 5; 
planting group 2. 

Boyer loamy sand, 6 to 20 percent slopes, eroded 
(BmD2)—T his soil is in the uplands and on sandy areas 
that are either oblong or roughly circular. It is shallower 
to stratified sand, but its profile otherwise is similar to 
that described for the series. 

Included with this soil in mapping are some soils that 
are less than 24 inches deep over sand or that have a 
surface layer of sandy loam. Also included are a few 
areas of a soil that has a darker colored surface layer 
than this soil. A few other included soils have steeper 
slopes than this soil, have stratified sand just below the 
surface, and are droughty. 

Runoff is moderate on this Boyer soil. The hazard of soil 
blowing is severe, and the soil is droughty. 

Many areas of this soil are wooded. Most areas that 
formerly were in crops are now under grass and are used as 
pasture or are left idle. Capability unit TVe-9; recre- 
ation group 5; planting group 2. 

Boyer sandy loam, 0 to 3 percent slopes (BnA).—This 


soil is on sandy outwash terraces along drainageways. 
The areas are oblong or are roughly circular. The first 
two layers are sandy loam, but otherwise the profile of 
this soil is like that described for the series. 

Included with this soil in mapping are some soils that 
are more sloping than this soil or have a thicker, darker 
colored surface layer. 

Runoff on this Boyer soil is slow. The hazards of 
water erosion and of soil blowing are slight. Capability 
unit IJIs-2; recreation group 1; planting group 3. 

Boyer sandy loam, loamy substratum, 1 to 6 percent 
Slopes (BoB)—This soil is on sandy outwash terraces along 
drainageways. The areas are oblong or are roughly cir- 
cular. ‘The surface layer is darker colored than that de- 
scribed for the series and is sandy loam and the second 
layer also is sandy loam. Depth to the substratum of 
loamy material is between 42 and 60 inches. 

Included with this soil in mapping are some soils that 
are less than 24 inches deep over sand, and underlain by 
loamy material at a depth between 30 to 60 inches, or 
have a surface layer of loamy fine sand. Also included 
are areas In which part of the subsoil has formed in stony 
and loamy material. 

Runoff 1s slow on this Boyer soil. The hazards of water 
erosion and soil blowing are slight. Capability unit IIIe—4; 
recreation group 1; planting group 38. 


Brookston Series 


The Brookston series consists of nearly level to gently 
sloping, loamy soils that are poorly drained. Most areas 
are in the western part of the county on low nearly level 
areas and foot slopes or are in drainageways. The soils 
formed in calcareous loamy glacial till that had a thin 
capping of silt. 

In a typical profile the surface layer is about 11 inches 
thick. It is friable, black silt loam in the upper 8 inches and 
firm, black and dark-gray silty clay loam in the remain- 
ing 3 inches. The subsoil is gray throughout and is about 
19 inches thick. It is friable heavy loam in the upper 11 
inches and gray silt loam that feels gritty in the remain- 
ing 8 inches. Pebbles and yellowish-red mottles occur 
throughout the subsoil. The underlying material is brown 
loamy glacial till that contains many small pebbles. 

These soils have high available moisture capacity and 
moderate permeability. Internal drainage is very slow 
because of an almost permanent high water table. Fer- 
tility is high. Brookston soils generally are mildly alka- 
line to a depth of about 11 inches and are slightly cal- 
careous or calcareous below. 

About half the acreage of these soils is drained and 
used for crops. The rest is in permanent pasture, is used 
as woodland, or provides habitat for wildlife. 

Typical profile of a nearly level Brookston silt loam 
in a cultivated area (SE corner sec. 30, T. 10 N., R. 
ot E.) 

Ap—0 to 8 inches, black (10YR 2/1) silt loam; moderate, 
medium, subangular blocky structure; friable; many 
roots; mildly alkaline; abrupt, smooth boundary. 

A3g—8 to 11 inches, black (10YR 2/1) and dark-gray (5Y 
4/1) silty clay loam; moderate, medium, subangular 


blocky structure; firm; many roots; mildly alkaline; 
clear, wavy boundary. 
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B2tg—l11 to 16 inches, gray (5Y 5/1) heavy loam; weak, 
coarse, prismatic structure that breaks to moderate, 
medium, subangular blocky; friable; many roots: a 
few, medium, distinct, yellowish-red (5YR 4/6 to 5/8) 
mottles; a few clay films on ped surfaces; weathered 
pebbles of lime and sandstone and white (5YR 8/1) 
spots of lime; slightly calcareous; gradual, wavy 
boundary. 

B31tg—16 to 22 inches, gray (5Y 5/1) heavy loam; moderate, 
coarse, prismatic structure that breaks to moderate, 
medium, subangular blocky; friable; many roots; 
black (10YR 2/1) organic stains and clay flows along 
root channels; common, medium, distinct, yellowish- 
red (5YR 4/6 and 5/8) mottles; weathered pebbles 
of lime and sandstone and white spots of lime; cal- 
careous; gradual, wavy boundary. 

B382g—22 to 30 inches, gray (5Y 5/1) silt loam that feels 
gritty; weak, coarse, prismatic structure that breaks 
to weak, coarse, subangular blocky; friable; a few 
roots; common, medium, distinct, yellowish-red (5YR 
4/6 and 5/8) mottles; a few pebbles; calcareous; 
gradual, wavy boundary. 

C—30 to 60 inches +, brown (10YR 5/3) loamy glacial till; 
massive; friable; a few roots; many small pebbles; 
highly caleareous. 

The A horizon is black (10YR 2/1) or very dark brown 
(10YR 2/2) in color. It ranges from 8 to 15 inches in thick- 
ness. In texture the Bg horizon ranges from heavy loam to silty 
clay loam that feels gritty. The solum ranges from 24 to 36 
inches in thickness. The underlying till ranges from silt loam 
that feels gritty to sandy loam, and in places it is weakly 
stratified. Pebbles and cobblestones are common throughout the 
profile, and areas that have never been cleared commonly have 
stones on the surface. 

Brookston soils are a drainage associate of the well-drained 
Hochheim soils and the somewhat poorly drained Nenno soils. 


Brookston silt loam, 0 to 3 percent slopes (BsA).—This 
is the only Brookston soil mapped in the county. In some 
places the soil is nearly level and occupies low areas, but 
in other places it is gently sloping and is in drainage- 
ways or on foot slopes. The areas are either long and 
narrow or are roughly circular. 

Included with this soil in mapping are some small 
areas of a soil that is wetter than this soil and has a sur- 
face layer that is partly peat or muck. Also included are 
small areas that have steeper slopes. Other included areas 
consist of somewhat poorly drained Nenno soils. 

Runoff is slow to very slow on this Brookston soil, and 
the hazard of water erosion is slight. The water table is 
at or near the surface most of the year. This soil is sus- 
ceptible to ponding for fairly long periods in spring and 
after a heavy rain. Capability unit IIw-1; recreation 
group 7; planting group 5. 


Casco Series 


Souls of the Casco series are loamy, nearly level to 
steep, and well drained. Most areas are gently sloping 
and are on outwash terraces, but many areas are in the 
uplands, where they are closely intermixed with areas of 
Hochheim and Sisson soils. Casco soils formed partly in 
Joamy material and partly in calcareous sandy and 
gravelly outwash. 

In a typical profile (fig. 5) the surface layer is friable, 
dark-brown loam about 7 inches thick. The subsoil is 
dark brown and is about 11 inches thick. It is firm clay 
loam in the upper 5 inches and contains gravel and cob- 
blestones in the lower part. The remaining 6 inches is 
firm sandy clay that contains many pebbles and some 


Figure 5.—Typical profile of a Casco loam in a cultivated area. 
Measure is in feet. 


cobblestones. Just below is loose, dark yellowish-brown, 
stratified sand and gravel that contains some cobble- 
stones. 

These soils have medium available moisture capacity 
and moderate permeability. Internal drainage is rapid, 
and the soils are droughty. Fertility is low. Casco soils 
are alkaline in the surface layer and in the upper part of 
the subsoil and are slightly calcareous just below. The 
underlying material is calcareous. 

Eixcept for the steeper areas, most of the Casco soils 
are cultivated. 

Typical profile of a gently sloping Casco loam in a 
cultivated area (NEIUNW1, sec. 3, T. 12 N., R. 21 E.): 


Ap—0 to 7 inches, dark-brown (10YR 4/3) loam; weak, medi- 
um, subangular blocky structure that breaks to weak, 
medium, granular; friable; many roots; mildly alka- 
line; abrupt, smooth boundary. 

B2t—7 to 12 inches, dark-brown (10YR 4/3) clay loam; mod- 
erate, fine to medium, subangular blocky structure; 
firm; a few roots; many clay films on ped surfaces; 
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pebbles and cobblestones are in the lower part; mod- 
erately alkaline; clear, wavy boundary. 

B38t—12 to 18 inches, dark-brown (7.5YR 4/4) sandy clay 
loam; moderate, medium to coarse, subangular blocky 
structure; firm; a few roots; many pieces of gravel 2 
to 8 inches in diameter and some cobblestones; slight- 

ly caleareous; clear, wavy boundary. 

II1C—18 to 60 inches, dark yellowish-brown (10YR 4/4) sand 
and gravel that includes some cobblestones; strati- 
fied; single grain; loose; calcareous. 

The surface layer is loam or sandy loam in texture. In most 
places it is dark brown (10YR 4/3) or dark grayish brown 
(10YR 4/2) in color. In texture the B2t horizon is sandy clay 
loam or clay loam to a depth of more than 6 inches, but it 
ranges to sandy loam. Thickness of the solum ranges from 
10 to 24 inches. 


Casco soils are a drainage associate of the somewhat poorly 
drained Fabius soils and the poorly drained Mussey soils. They 
are similar to the Rodman soils, but unlike them have a Bt 
horizon. Their solum is not so thick as that of the Fox Soils. 

Casco loam, 2 to 6 percent slopes, eroded (Ce82)—This 
soil has the profile described for the series. It 1s on out- 
wash terraces along streams and drainageways. The areas 
generally are large and are roughly circular. 

Included with this soil in mapping are many areas that 
have a surface layer of silt loam. Also included are a few 
severely eroded areas. In the severely eroded areas, most 
of the material formerly in the second layer has been 
mixed with the remaining surface layer by plowing. In 
these areas, available moisture capacity is low and the 
soil is very droughty. 

Runoff is slow on this Casco soil, and the hazard of 
water erosion is slight. Capability unit ITIe-4; recreation 
group 1; planting group 2. 

Casco loam, 6 to 12 percent slopes, eroded (CeC2)— 
This soil occupies areas that generally are oblong in 
shape and are along drainageways in the uplands. Depth 
to sand and gravel is a few inches less than in the profile 
described for the series. 

Included with this soil in mapping are a few areas 
that have a surface layer of silt loam. Also included are 
a few areas that are slightly deeper than 24 inches to 
sand and gravel. Other included areas are severely eroded. 
In the severely eroded areas, most of the material former- 
ly in the second layer has been mixed with the remaining 
surface layer by plowing. In these areas, the available 
moisture capacity 1s low and the soils are very droughty. 

Runoff is medium on this Casco soil, and the hazard 
of water erosion is moderate. Capability unit IVe-4; 
recreation group 1; planting group 2. 

Casco sandy loam, 1 to 6 percent slopes, eroded 
(CcB2).—This soil occupies roughly circular areas on out- 
wash terraces along streams and drainageways. The sur- 
face layer is sandy loam, but otherwise the profile is 
similar to the one described for the series. 

Included with this soil in mapping are a few severely 
eroded areas, where most of the material formerly in the 
second layer has been mixed with the remaining surface 
layer by plowing. In these areas available moisture ca- 
pacity is low and the soil is very droughty. 

Runoff is slow on this Casco soil, and the hazards of 
water erosion and soil blowing are slight. Capability unit 
TITe-4; recreation group 1; planting group 2. 

Casco sandy loam, 6 to 12 percent slopes, eroded 
(CcC2)—This soil occupies areas that generally are oblong 
in shape and are on upland slopes along drainageways. 


SURVEY 


Depth to sand and gravel is a few inches less than in 
the profile described for the series. 

Included with this soil in mapping are a few severely 
eroded areas, where most of the material formerly in the 
second layer has been mixed with the remaining surface 
layer by plowing. In these areas available moisture ca- 
pacity is low and the soil is very droughty. 

Runoff is medium on this Casco soil. The hazard of 
soil blowing is slight, and the hazard of water erosion is 
moderate. Capability unit I[Ve-4; recreation group 1; 
planting group 2. 

Caseo-Rodman complex, 12 to 20 percent slopes, 
eroded (CrD2)——This complex consists of moderately steep 
and rolling soils in the uplands. Most areas are long and 
narrow, but some of the rolling areas are roughly circu- 
lar and have short slopes that face in different direc- 
tions. Casco loam and Rodman silt loam each make up 
about 50 percent of this complex. The profile of the 
Casco soil is slightly thinner than the one described for 
the Casco series, but that of the Rodman soil is similar 
to the profile described for the Rodman series. Casco 
soils are in swales and on the less steep part of the slopes, 
and Rodman soils occupy convex slope breaks and the 
steeper part of the slopes. 

Included with this complex in mapping are small 
areas that have a surface layer of silt loam. Also includ- 
ed are a few severely eroded areas that have a surface 
layer of gravelly sandy loam that is calcareous. A few 
other included areas consist of Boyer loamy sand. 

Runoff is medium on the soils of this complex, and 
the hazard of water erosion is severe. More than half 
the acreage is in permanent pasture or is wooded. The 
rest is used mainly for oats and hay or for rotation pas- 
ture. Capability unit VIe-4; recreation group 1; plant- 
ing group 1. 

Casco-Rodman complex, 20 to 35 percent slopes, 
eroded (CrE2)—This complex consists of hilly and steep 
soils on eskers and kettle moraines in the uplands. Most 
areas are long and narrow, but some of the hilly areas 
are roughly circular and have slopes that face in differ- 
ent directions. Casco loam makes up about 40 percent 
of this complex, and Rodman sandy loam, about 60 per- 
cent. The Casco soil is about 12 to 15 inches thick. The 
profile of the Rodman soil is similar to the one described 
for its series, though the soil is steeper. The Casco soil 
is in swales and on the less steep part of the slopes. The 
Rodman soil occupies convex slope breaks and the steep- 
er part of the slopes. 

Included with this complex in mapping are a few 
areas of a soil that has a surface layer of gravelly sandy 
loam. Also included are a few areas of Boyer loamy 
sand. 

Runoff is medium on the soils in this complex, and the 
hazard of water erosion is very severe. Most of the acre- 
age is in permanent pasture or is wooded. A few scat- 
tered areas are used mainly for hay or for rotation pas- 
ture. Capability unit VIIe-4; recreation group 1; plant- 
ing group I. 

Clayey land (Cv) consists of cut and filled areas that 
are mainly in and around urban areas in the county. 

In cut or borrow areas, the original soil material has 
been removed by man and raw, fairly inert soil material 
is exposed. The banks of cut areas have been sloped and 
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graded. As a result, the areas blend in with adjacent, 

relatively undisturbed soil areas and can be used as sites 

for buildings and for highways or other kinds of trans- 
ortation facilities. 

In filled areas, the fill material ranges from 1 to 
about 5 feet in thickness. Originally, the areas generally 
consisted of mineral soils that were somewhat poorly 
drained to very poorly drained. Some of the areas how- 
ever originally contained well-drained mineral soils, and 
some other areas consisted of organic soils. 

Clayey land ranges from clay loam to clay in texture. 
In cut areas all of the soil material above the parent 
material has been removed. The material remaining 
generally is silty clay loam glacial till that contains 
pockets of loamy or silty material. In filled areas, the 
soil material is more variable. In places it contains such 
debris as rocks, bricks, and fragments of pavement, as 
well as loamy or gravelly material. 

The surface of Clayey land generally is compacted, 
and runoff is excessive. The soil material is unfavorable 
for growth of plants. Capability unit VIIIs-10; recrea- 
tion group 6; planting group 4. 


Colwood Series 


The Colwood series consists of nearly level, loamy 
soils that are poorly drained. These soils are in the 
western half of the county in depressions in old glacial 
lake basins. They formed in calcareous, lake-laid silt 
and fine sand. 

In a typical profile the surface layer is friable, black 
silt loam about 9 inches thick. The subsoil is dark gray, 
gray, or light brownish gray and is about 18 inches 
thick. It is firm clay loam or coarse silty clay loam in 
the upper 2 inches and firm silty clay loam in the next 
9 inches. Both parts have yellowish-brown mottles. The 
remaining 7 inches is friable heavy loam that contains 
thin lenses of sand and silt. Just below is light brown- 
ish-gray silt and very fine sand. Both of these layers 
have brownish-yellow mottles. 

The water table is at or near the surface of Colwood 
soils for most of the year. Available moisture capacity 
is high, permeability is moderate, and internal drainage 
is very slow. Fertility is high. Colwood soils are alka- 
line to a depth of about 27 inches and are strongly cal- 
careous below. 

Most areas of these soils are drained and are used for 
crops. Undrained areas are in permanent pasture, are 
wooded, or provide habitat for wildlife. 

Typical profile of a nearly level Colwood silt loam in 
a cultivated area (NWIANEY, sec. 21, T. 10 N., R. 21 
E.): 

Ap—0O to 9 inches, black (JOYR 2/1) silt loam; moderate, 
medium, granular structure; friable; many roots; 
mildly alkaline; abrupt, smooth boundary. 
to 11 inches, dark-gray (10YR 4/1) clay loam or 
coarse silty clay loam; moderate, medium, subangu- 
lar blocky structure; firm; many roots; common, 
medium, distinct, yellowish-brown (10YR 5/6) mot- 
tles; very dark gray (10YR 3/1) organic stains on 
ped surfaces; mildly alkaline; clear, wavy boundary. 
B2g—11 to 20 inches, gray (10YR 5/1) silty clay loam; 

moderate, medium, prismatic structure that breaks 
to moderate, medium, subangular block; firm; a 


Big—9 


few roots; common, medium, distinct, yellowish- 
brown (10YR 5/6) mottles; mildly alkaline; clear, 
wavy boundary. 

B3g-—20 to 27 inches, light brownish-gray (10YR 6/2) heavy 
loam that contains thin lenses of sand and silt; mod- 
erate, coarse, subangular blocky structure; friable; 
common, medium, distinct, brownish-yellow (10YR 
6/6) mottles; moderately alkaline; clear, wavy bound- 
ary. 

C—27 to 60 inches +, light brownish-gray (10YR 6/2) silt 
and very fine sand; stratified; friable; many, coarse, 
prominent, brownish-yellow (10YR 6/6) mottles; 
some old roots and root channels; strongly calear- 
eous. 


The surface layer is black (10YR 2/1), very dark brown 
(10YR 2/2), or very dark gray (10YR 3/1) in color. Thick- 
ness of the solum ranges from 24 to 40 inches. The B2¢ hori- 
zon iS more than 6 inches thick and ranges from silt loam to 
silty clay loam in texture. In places the C horizon includes 
thin, clayey strata. 

Colwood soils are a drainage associate of the well-drained 
Sisson soils and of the somewhat poorly drained variants 
from the Darroch series. They are sandier in the C horizon 
than the Pella soils, which are underlain by silt and clay. 
Colwood soils have a finer textured B horizon than the Keowns 
soils and are deeper to carbonates. 

Colwood silt loam (0 to 2 percent slopes) (Cw).—This 
is the only Colwood soil mapped in the county. The 
areas are irregular in shape. 

Included with this soil are some areas that have a 
surface layer of fine sandy loam and some gently slop- 
ing areas. Also included are some areas that are under- 
lain by sandy material at a depth between 30 and 60 
inches. Other included areas are fine silt throughout. 

Runoff is very slow on this soil. Water is likely to 
stand in ponds on the areas in spring and after a heavy 
rain. Capability unit IIIw-3; recreation group 7; 
planting group 5. 


Darroch Series, Neutral Variant 


The variants from the normal Darroch series are 
nearly level to sloping loamy soils that are somewhat 
poorly drained and are neutral in reaction. They are in 
the western half of the county in old glacial lakebeds 
and drainageways or are on foot slopes. The soils form- 
ed in lake-laid silt and fine sand. Some areas, however, 
have a thin capping of silt on them. 

In a typical profile the surface layer is friable, very 
dark grayish-brown to very dark gray silt loam about 
10 inches thick. The subsoil is about 15 inches thick. It 
is friable, brown to dark-brown silty clay loam in the 
upper 4 inches and firm, dark yellowish-brown clay 
loam in the next 8 inches. The remaining 8 inches is 
friable, hght yellowish-brown and yellowish-brown light 
clay loam. Just below is friable, ight yellowish-brown 
silt and fine sand that is laminated. Mottles occur 
throughout the subsoil and underlying material. 

The water table is temporarily 1 to 3 feet from the sur- 
face in these soils, and internal drainage is slow. Available 
moisture capacity is high, and permeability is moderate. 
Fertility is moderate. The soils are neutral in the surface 
layer and neutral to mildly alkaline below. The under- 
lying material is strongly calcareous. 

Most of these soils are drained and are used for crops. 
Undrained areas are in permanent pasture or are used 
as woodland. 
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Typical profile of a nearly level Darroch silt loam, 
neutral variant, in a cultivated field (SE14SE sec. 1, 
T. 10 N., R. 21 E.): 


Ap—0 to 10 inches, very dark grayish-brown (10YR 3/2) to 
very dark gray (10YR 3/1) silt loam; weak, fine, 
Ssubangular blocky structure to weak, medium, granu- 
lar; friable; many roots; neutral; abrupt, smooth 
boundary. 

Bit—10 to 14 inches, dark-brown (10YR 4/ 3) silty clay loam; 
moderate, fine, subangular blocky structure; friable; 
a few roots; common, medium, faint, grayish-brown 
(10YR 5/2) and yellowish-brown (10YR 5/4) mottles; 
about one-half inch of discontinuous A2 material that 
is dark grayish brown (10YR 4/2) in color and has 
platy structure; neutral; clear, smooth boundary. 

B2t—l4 to 22 inches, dark yellowish-brown (10YR 4/4) clay 
loam; moderate, fine, subangular blocky structure; 
firm; common, medium, distinct, grayish-brown 
(1OYR 5/2) and yellowish-brown (10YR 5/6 to 5/8) 
mottles; patchy clay films; mildly alkaline; clear, 
wavy boundary. 

B38t—22 to 25 inches, light yellowish-brown (10YR 6/4) and 
yellowish-brown (10YR 5/4) light clay loam; friable ; 
many, medium, distinct, grayish-brown (10YR 5/2) 
and brownish-yellow (10YR 6/6) mottles: contains 
stratified fine lenses of silt and sand: mildly alkaline; 
clear, wavy boundary. 

C—25 to 60 inches +, light yellowish-brown (10YR 6/4) silt 
and fine sand; laminated; friable: many, strong, dis- 
tinct, grayish-brown (10YR 5/2) and brownish-yellow 
(10YR 6/6 to 6/8) mottles; strongly calcareous. 


The surface layer is silt loam or fine sandy loam. It ranges 
from black (10YR 2/1) to very dark grayish brown (10YR 
3/2) in color. Mottles occur at a depth between 8 and 14 inches. 
Thickness of the solum ranges from 15 to 30 inches. In places 
the underlying material includes thin clayey strata. 

Soils of the Darroch series, neutral variant, are a drainage 
associate of the well-drained Sisson soils and the poorly 
drained Colwood soils. They have a coarser textured profile 
than Martinton soils, which formed in lacustrine silt and clay. 

Darroch fine sandy loam, neutral variant, 0 to 3 per- 
cent slopes (DaA)—In places this soil is nearly level and 
is in old lakebeds, and in other places it is very gently 
sloping and is on the edges of drainageways. The areas 
are small and irregular in shape or are long and narrow. 

Included with this soil in mapping are some areas 
that are more sloping than this soil. Also included are 
small areas of Fabius soil that has a surface layer of 
sandy loam and is underlain by silt and fine sand at a 
depth of 30 to 60 inches. Other included small areas are 
underlain by clayey material at a depth of 30 to 60 
inches. 

Runoff is slow on this variant. Water is likely to 
stand in ponds on the nearly level areas during wet 
periods. On the very gently sloping areas, the hazard 
of water erosion is slight. Capability unit ILIw-3; rec- 
reation group 6; planting group 4. 

Darroch silt loam, neutral variant, 0 to 3 percent 
Slopes (DcA)—This soil has the profile described for the 
series. In places it is nearly level and is in old lakebeds, 
and in other places it is very gently sloping and is on 
the edges of drainageways. The areas are small and ir- 
regular in shape or are long and narrow. 

Included with this soil in mapping are some small 
areas that are slightly more sloping than this soil. Also 
included are small areas of poorly drained Colwood 
soils that are nearly level. Other included small areas 
have a thicker surface layer than this soil because mate- 
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rial washed from surrounding soils in the uplands has 
accumulated on the areas. 

Water is likely to stand on the nearly level areas of 
this variant during wet periods. On the very gently 
sloping areas, the hazard of water erosion is shght. Ca- 
pability unit IIIw-3; recreation group 6; planting 
group 4. 


Dresden Series 


Dresden soils are nearly level to gently sloping, loamy, 
and well drained. They are on outwash terraces along 
streams and drainageways throughout the county. The 
soils formed in loamy material underlain by calcareous 
sandy and gravelly outwash. 

In a typical profile the surface layer is friable, very 
dark grayish-brown silt loam about 8 inches thick. The 
subsoil is about 18 inches thick. It is friable, very dark 
grayish-brown silt loam in the upper 5 inches and firm, 
dark-brown light silty clay loam in the next 5 inches. 
Just below is 8 inches of dark-brown, firm clay loam that 
has strong-brown mottles. The remaining 2 inches is 
friable, dark yellowish-brown loam that has yellowish 
mottles and contains some gravel. Just below is loose, 
yellowish-brown to very pale brown, stratified sand and 
gravel, 

Dresden soils have medium available moisture capacity 
and moderate permeability. Internal drainage is medium, 
and fertility is moderate. These soils are slightly drough- 
ty. They are mildly alkaline to a depth of about 26 
Inches and are calcareous to strongly calcareous below. 

Most areas of Dresden soils are cropped intensively. 

Typical profile of a nearly level Dresden silt loam in 
a cultivated area (SWIASEY, sec. 4, T. 9 N., R. 21 E.): 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt 
loam; weak, fine, subangular blocky structure; fri- 
able; many roots; mildly alkaline; abrupt, smooth 
boundary. 

B1—8 to 13 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, subangular blocky structure: friable; 
many roots; mildly alkaline; clear, smooth boundary. 

B21t—13 to 18 inches, dark-brown (10YR 4/3) light silty 
clay loam; moderate, medium, subangular blocky 
structure; firm; a few roots; thick continuous clay 
films; dark grayish-brown (10YR 4/2) coatings ; 
mildly alkaline; clear, smooth boundary. 

ITB22t—18 to 26 inches, dark-brown (7.5YR 4/4) clay loam ; 
moderate to strong, medium, subangular blocky struc- 
ture; very firm; thick continuous clay films: common, 
medium, distinct, strong-brown (7.5YR 5/6 to 5/8) 
mottles; a few weathered pebbles; mildly alkaline ; 
clear, wavy boundary. 

IIB3t—26 to 28 inches, dark yellowish-brown (10YR 4/4) 
loam; weak, medium, subangular blocky structure; 
friable; thin patchy clay films: a few, medium, dis- 
tinct, yellowish-brown (10YR 5/6 to 5/8) mottles: 
contains some gravel; calcareous; clear, wavy bound- 


ary. 

IIC—28 to 60 inches +, yellowish-brown (10YR 5/4) to very 
pale brown (10YR 7/4) sand and gravel; stratified; 
Single grain; loose; strongly calcareous. 


The surface layer is loam or silt loam. It ranges from very 
dark grayish brown (10YR 3/2) to dark brown (10YR 4/3) in 
color. The B2t horizon ranges from sandy clay loam to clay 
loam and light silty clay loam in texture. The solum ranges 
from 24 to 40 inches in thickness. In places mottles occur in 
the lower part of the B horizon at a depth of more than 16 
inches. 
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Dresden soils are a drainage associate of the somewhat 
poorly drained Matherton soils and the poorly drained Se- 
bewa soils. 

Dresden silt loam, 1 to 3 percent slopes (DsA)——This 
is the only Dresden soil mapped in the county. It occupies 
areas that are either oblong or roughly circular. 

Included with this soil in mapping are small areas that 
have a surface layer of loam. Also included are small 
areas of well-drained Fox soils and of somewhat poorly 
drained Matherton soils. 

Runoff is slow on this Dresden soil. On the very gently 
sloping areas, the hazard of water erosion is slight. 
Capability unit IIs-1; recreation group 6; planting 
group 3. 


Fabius Series 


The Fabius series consists of nearly level to very gently 
sloping, loamy soils that are somewhat poorly drained. 
These soils occupy nearly level areas and waterways on 
outwash terraces throughout the county. They formed 
partly in loamy material and partly in calcareous out- 
wash sand and gravel. | 

In a typical profile the surface layer is friable, very 
dark grayish-brown loam about 10 inches thick. The sub- 
soil is brown to dark brown and is about 9 inches thick. 
It is firm light clay loam in the upper 6 inches and 
friable sandy loam in the remaining 3 inches. Just below 
is loose, brown sand and gravel that contains some 
cobblestones. 

These soils have medium available moisture capacity 
and moderate permeability. Internal drainage is slow 
because of a temporary water table 1 to 3 feet from the 
surface. Fertility is low. Fabius soils are mildly alkaline 
to a depth of about 16 inches and calcareous below. 

Most areas of the Fabius soils are cultivated. A few 
small areas are used as permanent pasture or woodland. 
Typical profile of a nearly level Fabius loam in a 


cultivated area (NW14SW1,, sec. 31, T. 11 N., R. 21 E.): 


Ap—0O to 7 inches, very dark grayish-brown (10YR 3/2) loam; 
weak, fine, subangular blocky structure; friable ; 
many roots; mildly alkaline; abrupt, smooth bound- 
ary. 

A12—7 to 10 inches, very dark grayish-brown (10YR 3/2) 
loam; weak, medium, subangular blocky structure; 
friable; many roots; mildly alkaline; clear, smooth 
boundary. 

B2t—10 to 16 inches, brown (10YR 4/8) light clay loam; 
moderate, medium, subangular blocky structure; firm ; 
a few roots; a few thin clay films on ped faces; 
the upper part has been mixed by worms; common, 
fine, distinct, strong-brown (7.5YR 5/6) and grayish- 
brown (10YR 5/2) mottles; mildly alkaline; clear, 
wavy boundary. 

B38t—16 to 19 inches, brown (10YR 5/3) sandy loam that 
contains gravel and cobblestones; weak, medium, 
subangular blocky structure; friable; thin patchy 
clay films; many, coarse, faint, grayish-brown (10YR 
5/2) and distinct brownish-yellow (10YR 6/6 to 6/8) 
mottles; caleareous; gradual, wavy boundary. 

IIC—19 to 60 inches +, brown (10YR 5/8) sand and gravel 
that contains some cobblestones; stratified; single 
grain; loose; many mottles; strongly calcareous. 


The Ap horizon is very dark gray (10YR 3/1) or very 
dark grayish brown (10YR 3/2). The B2t horizon ranges 
from heavy sandy loam to clay loam in texture and from 3 
to 10 inches in thickness. Thickness of the solum ranges from 
12 to 20 inches. 


Fabius soils are a drainage associate of the well-drained 
Lorenzo soils and of the poorly drained Mussey soils. They 
have a slightly thinner solum than the Matherton soils. 

Fabius loam, 1 to 3 percent slopes (FaA).—This is the 
only Fabius soil mapped in the county. The areas are 
elther long and narrow or are roughly circular in shape. 

Included with this soil in mapping are small areas that 
have a surface layer of silt loam or sandy loam. Also 
included are a few moderately eroded areas that are more 
sloping than this soil. Other included small areas consist 
of poorly drained Mussey soils. 

Runoff on this Fabius soil is slow. For short periods 
in spring and after a heavy rain water stands in ponds 
on the areas. In the very gently sloping areas the hazard 
of water erosion is slight. Capability unit I[w-5; recre- 
ation group 6; planting group 4. 


Fox Series 


The Fox soils are nearly level to gently sloping, loamy, 
and well drained. They are on outwash terraces along 
streams and drainageways throughout the county. They 
formed partly in loamy material and partly in calcare- 
ous outwash sand and gravel. 

In a typical profile the surface layer is friable, dark 
grayish-brown loam about 9 inches thick. The subsoil is 
about 27 inches thick. It is friable, yellowish-brown loam 
in the upper 5 inches and firm, dark-brown light clay 
loam in the next 8 inches. Just below is very firm, dark- 
brown clay loam that is 9 inches thick. The last 5 inches 
of the subsoil is friable, brown gravelly loam. Below is 
loose, yellowish-brown stratified sand and gravel. 

These soils have medium available moisture capacity 
and moderate permeability. Internal drainage is medium. 
Fertilitv is moderate in the loams and low in the sandy 
loams. Fox soils are slightly droughty. They are neutral 
or slightly acid to a depth of about 31 inches and are 
calcareous to strongly calcareous below. 

Most areas of the Fox soils are cropped intensively. 

Typical profile of a nearly level Fox loam in a culti- 
vated area (SE14SE1, sec. 9, T. 9 N., R. 21 E.): 


Ap—o0 to 9 inches, dark grayish-brown (10YR 4/2) loam; 
weak, medium, subangular blocky structure; friable; 
many roots; neutral; abrupt, smooth boundary. 

Bi—9 to 14 inches, yellowish-brown (10YR 5/4) loam; mod- 
erate, fine, subangular blocky structure; friable; 
many roots; a few, thin, patchy, brown to dark- 
brown (7.5YR 4/4) clay films; slightly acid; clear, 
smooth boundary. 

B21t—14 to 22 inches, dark-brown (7.5YR 4/4) light clay 
loam; moderate to strong, medium, angular blocky 
structure; firm; a few roots; brown to dark-brown 
(7.5YR 4/2) clay films; slightly acid; clear, smooth 
boundary. 

TIB22t—22 to 31 inches, dark-brown (7.5YR 3/4) clay loam; 
moderate to strong, medium, angular blocky structure 
and subangular blocky; very firm; a few roots; con- 
tinuous dark-brown (7.5YR 3/2) clay films; weath- 
ered dolomitic pebbles; neutral; clear, wavy bound- 
ary. 

TIB3t—31 to 36 inches, brown (7.5YR 4/4) gravelly loam; 
weak, medium, subangular blocky structure; friable ; 
caleareous; gradual, wavy boundary. 

TIC—36 to 60 inches +, yellowish-brown (10YR 5/4) sand and 
eravel; stratified; single grain; loose; strongly cal- 
careous. 


The surface layer is loam or sandy loam in texture. It ranges 
from dark grayish brown (10YR 4/2), in nearly level areas, 


16 | SOIL 


to brown (10YR 5/3), in gently sloping, eroded areas. In 
places the Bit horizon is dark yellowish brown in color. 
Texture of the B2t horizon generally is sandy clay loam 
where the texture of the surface liyer is sandy loam, and ciay 
loam where the texture of the surface layer is loam. Thickness 
of the solum ranges from 24 to 40 inches. In some places the 
IIC horizon is very pale brown (10YR 7/4). 

Fox soils have a lighter colored or thinner surface layer 
than Dresden soils. Their B horizon is finer textured and is 
better developed than that in Boyer soils. 

Fox sandy loam, 1 to 6 percent slopes (FmB)—This soil 
occupies areas that are either oblong or roughly circular. 
The surface layer is sandy loam, the next layer is loam, 
and depth to sand and gravel is a few inches less, but 
the profile otherwise is similar to that described for the 
series. 

Included with this soil in mapping are a few areas 
that have mottles in the sand and gravel and in the layer 
just above. Also included are small areas of Casco soils. 

Runoff is slow on this Fox soil. The hazards of water 
erosion and of soil blowing are slight. Capability unit 
IIle-4; recreation group 1; planting group 3. 

Fox loam, 0 to 2 percent slopes (FoA)—This soil has 
the profile described for the series. It occupies areas that 
are either oblong or roughly circular in shape. 

Included with this soil in mapping are small areas 
that have a surface layer of silt loam. Also included are 
small areas of Casco loams and silt loams. 

Runoff is slow on this Fox soil. Capability unit IIs-1; 
recreation group 1; planting group 3. 

Fox loam, 2 to 6 percent slopes (FoB)—This soil oc- 
cupies areas that generally are large and are either oblong 
or roughly circular. Depth to sand and gravel is a few 
inches less than in the profile described for the series. 

Included with this soil in mapping are small areas that 
have a surface layer of silt loam. Also included are small 
areas of Casco sols. 

Runoff is slow on this Fox soil. The hazard of water 
erosion is slight. Capability unit [le-2; recreation group 
1; planting group 3. 


Granby Series 


Granby soils are nearly level and sandy and are poorly 
drained. They are in low areas, mainly in Cedarburg 
and Belgium Townships. These soils formed in calcareous, 
stratified, sandy glacial drift. 

In a typical profile the surface layer is friable, black 
loamy sand about 7 inches thick. The next layer is loose, 
erayish-brown medium sand about 10 inches thick. Just 
below is loose, light brownish-gray medium sand that is 
calcareous. 

The water table is at or near the surface of these soils 
for most of the year, and internal drainage therefore is 
very slow. Available moisture capacity is low, and perme- 
ability is moderately rapid. Fertility is low. The soils are 
neutral to a depth of about 17 inches and are calcareous 
below. 

Some areas of the Granby soils are cultivated. The 
remaining acreage is used as woodland and as wildlife 
habitat. The hazard of soil blowing is severe if the areas 
are drained. 

Typical profile of a nearly level Granby loamy sand, 
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loamy substratum, in a cultivated area (NWSW 
sec. 20, T. 10 N., R. 21 E.): 


Ap—0O to 7 inches, black (10YR 2/1) loamy sand; weak, fine, 
granular structure; friable; neutral; abrupt, smooth 
boundary. 

AC—7 to 17 inches, grayish-brown (2.5Y 5/2) medium sand; 
loose; neutral; clear, smooth boundary. 

C1—17 to 24 inches, light brownish-gray (10YR 6/2) medium 
sand; single grain; loose; many, medium, distinct, 
yellowish-brown (10YR 5/6 and 5/8) mottles; mildly 
alkaline; gradual boundary. 

C2—24 to 45 inches, light brownish-gray (10YR 6/2) medium 
sand; single grain; loose; many, medium, distinct, 
yellowish-brown (10YR 5/6) mottles; calcareous; 
clear, smooth boundary. 

IIC3—45 to 58 inches, brownish-gray (10YR 5/2) silt and fine 
sand; massive; many, medium, distinct, yellowish- 
brown (10YR 5/6) mottles; calcareous; clear, smooth 
boundary. 


ITIC4—58 to 60 inches +, brownish-gray (10YR 5/2) medium 
sand; loose; calcareous. 


The Ap horizon ranges from 7 to 14 inches in thickness, and 

is black (10YR 2/1) or very dark gray (10YR 3/1) in color. 
Thickness of the IIC3 horizon ranges from 10 to 15 inches. 

Granby soils are a drainage associate of the well-drained 
Boyer soils and the somewhat poorly drained Wasepi soils. 

Granby loamy sand, loamy substratum (0 to 2 per- 

cent slopes) (Ge)—This is the only Granby soil mapped 

in the county. The areas are irregular or are long and 


narrow in shape. Depth to stratified silt and fine sand is 
between 80 and 60 inches. 


Included with this soil in mapping are small areas that 
have stratified silt and fine sand at a depth of more than 
60 inches. Also included are small areas along Lake 
Michigan in Belgium Township that lack the loamy sub- 
stratum. Other included small areas have a surface layer 
of loam or sandy loam. Still other included areas have 
a calcareous surface layer or have a highly organic sur- 
face layer and very gentle slopes. 

Runoff is very slow on this Granby soil. Water is likely 
to pond on the areas in spring and after a heavy rain. 
The stratified silt and fine sand flow readily when wet. 
Capability unit IVw-5; recreation group 7; planting 
group 9. 


Hebron Series 


In the Hebron series are nearly level to gently sloping, 
loamy soils that are well drained and moderately well 
drained. Most areas are in the western part of the county 
in old glacial lakebeds. The soils formed in loamy out- 
wash underlain by clayey material. 

The surface layer in a typical profile is friable, dark 
erayish-brown loam about 7 inches thick. Just below is 
similar, but lighter colored, material that 1s about 4 
inches thick. The subsoil is about 15 inches thick. It is 
friable, dark-brown heavy loam in the first 3 inches and 
friable, dark-brown sandy clay loam in the next 7 inches. 
The last layer of the subsoil is firm, dark-brown silty 
clay that is about 5 inches thick. Below is friable, light 
reddish-brown silty clay loam that has yellowish-brown 
mottles. 

These soils have high available moisture capacity and 
slow permeability. Internal drainage is medium, and 
fertility is moderate. The soils are mildly alkaline to 


mm 
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moderately alkaline to a depth of about 21 inches and 
are strongly calcareous below. 
Most areas of the Hebron soils are cultivated. 
Typical profile of a gently sloping Hebron loam in a 
cultivated area (SW14SW1, sec. 4, T. 9 N., R. 21 E.): 


Ap—0O to 7 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, medium, granular structure; friable; many 
roots; mildly alkaline; abrupt, smooth boundary. 

A2—7 to 11 inches, brown (10YR 5/3) loam; weak, medium, 
platy structure that breaks to weak, medium, granu- 
lar; friable; many roots; mildly alkaline; clear, 
smooth boundary. 

Bi—11 to 14 inches, dark-brown (10YR 4/3) heavy loam; 
weak, medium, subangular blocky structure; friable; 
a few roots and pebbles; moderately alkaline; clear, 
smooth boundary. 

B21t—14 to 21 inches, dark-brown (10YR 3/3) sandy clay 
loam; weak, medium, subangular blocky structure; 
friable; a few roots and pebbles; moderately alkaline ; 
clear, smooth boundary. 

IIB22t—21 to 26 inches, dark-brown (7.5YR 4/2) silty clay ; 
moderate, medium to fine, subangular blocky struc- 
ture; firm; thin patchy clay films; strongly calcar- 
eous; clear, smooth boundary. 

1I1C—26 to 60 inches +, light reddish-brown (5YR 6/8) silty 
clay loam; massive; friable; common, medium, dis- 
tinct, yellowish-brown (10YR 5/6) mottles; strongly 
calcareous. 

The surface layer is dark grayish brown (10YR 4/2) or 
brown (10YR 4/3) in color. Depth to the IIB22t horizon ranges 
from 18 to 30 inches. The texture of the Bl and B21t horizons 
is loam, sandy clay loam, or clay loam, and the part that 
formed in the underlying material is silty clay loam to silty 
clay in texture. Thickness of the solum ranges from 24 to 36 
inches. 


Hebron soils are a drainage associate of the wetter Aztalan 
and Navan soils, which also have a darker colored surface 
layer. 

Hebron loam, 1 to 6 percent slopes (HeB)—This is the 
only Hebron soil mapped in the county. The areas are 
either oblong or are irregular in shape. 

Included with this soil in mapping are many small 
areas that have a surface layer of silt loam and some 
small areas that have a surface layer of sandy loam. 
Also included are small areas that have a darker colored 
surface layer than this soil, and also some small steeper 
areas. The hazard of soil blowing is slight on the areas 
that have a surface layer of sandy loam. 

Runoff is medium on this Hebron soil. The hazard of 
water erosion is slight. Capability unit Ile-6; recreation 
eroup 2; planting group 3. 


Hochheim Series 


The Hochheim series consists of nearly level to very 
steep, loamy soils that are well drained. Most areas are in 
the uplands in the western part of the county on side slopes 
and ridges. The soils formed in calcareous, loamy glacial 
till. Some areas, however, have a thin capping of silt on 
them. 

In a typical profile the surface layer is friable, very 
dark grayish-brown loam about 9 inches thick. The sub- 
soil is brown to dark brown and is about 12 inches thick. 
It is friable loam in the upper 8 inches and firm clay 
loam in the next 7 inches. The remaining 2 inches 1s 
friable loam that contains a few pebbles and cobblestones. 
Just below is friable, light yellowish-brown loamy glacial 
till that contains many pebbles and cobblestones. 


These soils have medium available moisture capacity 
and moderate permeability. Internal drainage 1s medium, 
and fertility is moderate. Hochheim soils are neutral in 
the surface layer and are neutral to slightly calcareous 
below. The underlying till is calcareous. 

Except for the steeper areas, most of the Hochheim 
soils are cultivated. Corn, oats, and alfalfa are the crops 
commonly grown. 


Typical profile of a gently sloping Hochheim loam in 
a cultivated area (NW14SE1, sec. 15, T. 10 N., R. 21 
E.): 


Ap—O0 to 9 inches, very dark grayish-brown (10YR 3/2) loam; 
weak, fine, subangular blocky structure that breaks to 
weak, fine, granular; friable; many roots; a few 
pebbles; neutral; abrupt, smooth boundary. 

Bi—9 to 12 inches, brown (7.5YR 4/2) loam; moderate, fine, 
subangular blocky structure; friable; Many roots; a 
few pebbles and cobblestones; neutral; clear, smooth 
boundary. 

B2t—12 to 19 inches, brown to dark-brown (7.5YR 4/4) clay 
loam; moderate, fine, Subangular blocky structure; 
firm; a few roots; dark reddish-brown (5YR 3/3) 
clay films on peds; a few pebbles and cobblestones; 
mildly alkaline; clear, smooth boundary. 

B3t—19 to 21 inches, dark-brown (7.5YR 4/4) loam; moderate, 
fine to medium, subangular blocky structure; friable; 
a few dark reddish-brown (5YR 38/3) clay films; a 
few pebbles and cobblestones; slightly calcareous; 
clear, smooth boundary. 

C—21 to 60 inches +, light yellowish-brown (10YR 6/4) 
loamy glacial till; massive; friable; many pebbles 
and cobblestones; calcareous. 


The surface layer generally is very dark brown (10YR 2/2) 
in undisturbed areas and dark brown (10YR 3/3) in cultivated 
areas. The B horizon ranges from heavy loam to silty clay 
loam that feels gritty in texture, and it ranges from 4 to 16 
inches in thickness. Thickness of the solum ranges from 12 to 
24 inches, but it generally ranges from 16 to 22 inches. The 
underlying glacial till generally is 10YR in hue, but it ranges 
to 7.5YR in the northwest corner of the county. The till ranges 
in texture from sandy loam to silt loam that feels gritty, and 
in places it is weakly stratified. Pebbles and cobblestones are 
common throughout the profile. Areas undisturbed commonly 
have stones on the surface. 


Hochheim soils are a drainage associate of the somewhat 
poorly drained Nenno soils and the poorly drained Brookston 
soils. They have a thinner capping of silt than the Theresa 
soils and also have a thinner solum. 

Hochheim loam, 0 to 2 percent slopes (HmA).—This 
soil has the profile described for the series. It is on ridges 
in roughly circular areas. 

Included with this soil in mapping are some areas that 
have a surface layer of silt loam, as well as a few areas 
that have a surface layer of sandy loam. 

Runoff is slow on this Hochheim soil. Capability unit 
T-1; recreation group 2; planting group 3. 

Hochheim loam, 2 to 6 percent slopes, eroded (HmB2).— 
This soil occupies irregularly shaped areas or roughly 
circular areas on ridges. 

Included with this soil in mapping are some areas that 
have a surface layer of sandy loam. Also included are 
some areas of soils that are mottled in the lower part of 
the subsoil. 

Runoff is medium on this Hochheim soil, and the haz- 
ard of water erosion is slight. Capability unit IIe-1; 
recreation group 2; planting group 3. 

Hochheim loam, 6 to 12 percent slopes, eroded 


-(HmC2).—This soil occupies irregularly shaped or roughly 


circular areas on upland slopes. Depth to loamy glacial 
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till is a few inches less than in the profile described for 
the series. 

Included with this soil In mapping are a few areas 
where the surface layer is silt loam. Also included are a 
few severely eroded areas. In the severely eroded areas, 


most of the material formerly in the upper 3 inches of | 


the subsoil has been mixed with the remaining surface 
layer by plowing. 

‘Runoff is medium on this Hochheim soil, and the haz- 
ard of water erosion is moderate. Capability unit I[Ie—1 
recreation group 2; planting group 3. 

Hochheim loam, 12 to 20 percent slopes, eroded 
(HmD2).—T his soil occupies small, irregularly shaped or 
long, narrow areas in the uplands. Depth to loamy glacial 
till is a few inches less than in the profile described for 
the series. 

Included with this soil in mapping are a few areas 
where the surface layer is silt loam, and also a few 
slightly steeper areas. Also included are a few severely 
eroded areas. In the severely eroded areas, all but a few 
inches of the subsoil has been mixed into the remaining 
surface layer by plowing. As a result the present surface 
layer generally is clay loam. 

Runoff is rapid on this Hochheim soil, and the hazard 
of water erosion is severe. Capability unit [Ve-1; recre- 
ation group 2; planting group 3. 

Hochheim-Sisson-Casco complex, 0 to 2 percent 
slopes (HsA)—This complex occupies roughly circular 
areas on the crests of ridges. Hochheim silt loam makes 
up about 50 percent of this complex, and Sisson silt loam 
and Casco silt loam, the remaining 50 percent in about 
equal parts. The profile of the Hochheim and Casco soils 
is finer textured than those described for their respective 
series. The different soils occupy no definite position on 
the landscape of each area. They are closely intermixed, 
and their lower layers generally are stratified (fig. 6.) 

Included with this complex in mapping are small areas 
of Casco and Hochheim loams. Also included are small 
areas of Sisson fine sandy loam and of Zurich silt loam. 

The characteristics of the various soils in this complex 
are described under their respective series. Capability 
unit I-1; recreation group 2; planting group 3. 

Hochheim-Sisson-Casco complex, 2 to 6 percent 
slopes, eroded (HsB2)—This complex consists of gently 
sloping and gently undulating soils in roughly circular 
areas in the uplands. Some of the gently undulating 
soils have short slopes that face different directions. 
Hochheim silt loam makes up about 50 percent of this 
complex, and Sisson silt loam and Casco silt loam, the 
remaining 50 percent in about equal parts. The profile 
of the Hochheim and Casco soils is finer textured than 
the one described for their respective series. The differ- 
ent soils occupy no definite position on the landscape of 
each area. They are closely intermixed, and their lower 
layers generally are stratified. The stratified material 
lies at different angles, which water follows downhill 
until it shows as seeps, or wet spots, on the surface. 

Included with this complex in mapping are small areas 
of Hochheim and Casco loams. Also included are small 
areas of Sisson fine sandy loam and of Zurich silt loam. 

The characteristics of the various soils in this complex 

are described under their Ba series. Capability 
unit IIe-1; recreation group 2; planting group 8. 


Figure 6.—A vertical cut in an area of Hochheim-—Sisson-—Casco 

complex, 0 to 2 percent slopes, shows the stratified, variable mate- 

rial underlying the soils. Near the spade are dark-colored areas 
caused by seepage. 


Hochheim-Sisson-Casco complex, 6 to 12 percent 
slopes, eroded (HsC2).—This complex consists of sloping 
and undulating soils in the uplands, which generally 
occupy areas that are oblong in shape. Some of the 
undulating soils, however, occupy areas that are roughly 
circular in shape and have short slopes that face ditferent 
directions. Hochheim silt loam makes up about 40 percent 
of this complex, and Sisson silt loam and Casco silt loam, 
the remaining 60 percent in about equal parts. The pro- 
file of the Hochheim and Casco soils is finer textured 
than those described for their respective series. The dif- 
ferent soils occupy no definite position on the landscape 
of each area. They are closely intermixed, and their lower 
layers generally are stratified. The stratified material 
lies at different angles, which water follows downhill 
until it shows as seeps, or wet spots, on the surface. 
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Included with this complex in mapping are small areas 
of Hochheim and Casco loams. Also included are small 
areas of Sisson fine sandy loam and of Zurich silt loam. 
In addition a few, small areas of severely eroded soils 
are included. 

Runoff is medium on soils of this complex, and the 
hazard of water erosion is moderate. The characteristics 
of the various soils in this complex are described under 
their respective series. Capability unit IIIe-1; recreation 
group 2; planting group 8. 

Hochheim-Sisson-Casco complex, 12 to 20 percent 
Slopes, eroded (HsD2)—-This complex consists of moder- 
ately steep and rolling soils in the uplands which gener- 
ally occupy areas that are oblong in shape. Some of the 
rolling soils, however, occupy areas that are irregular in 
shape and have slopes that face different directions. Hoch- 
heim loam makes up about 40 percent of this complex, 
and Sisson silt loam and Casco loam, the remaining 60 
percent in about equal parts. The different soils occupy 
no definite position on the landscape of each area. They 
are closely intermixed, and the lower layers generally 
are stratified. The stratified material lies at different 
angles, which water follows downhill until it shows as 
seeps, or wet spots, on the surface. 

Included with this complex in mapping are small areas 
of severely eroded soils. Also included are small areas of 
ane and Casco silt loams and of Sisson fine sandy 
oam, 

Runoff is rapid on the soils in this complex, and the 
hazard of erosion is severe. About two-thirds of the acre- 
age is used for the cultivated crops that commonly are 
grown in the county. The rest is used as permanent, pas- 
ture and as woodland. The characteristics of the various 
soils that make up this complex are described under their 
respective series. Capability unit [Ve-1; recreation group 
2; planting group 3. 

Hochheim-Sisson-Casco complex, 20 to 35 percent 
slopes, eroded (HsE2).—This complex consists of steep and 
hilly areas that are mostly oblong in shape. Some of the 
hilly soils, however, are irregular in shape and have 
slopes that face different directions. Hochheim loam, on 
20 to 385 percent slopes, makes up about 40 percent of this 
complex. Sisson loam, on 20 to 35 percent slopes, and 
Casco loam, on 20 to 30 percent slopes, in about equal 
parts, make up the remainder of the complex. The differ- 
ent soils occupy no definite position on the landscape of 
each area. They are closely intermixed, and the lower 
layers generally are stratified. The stratified materials 
he at different angles, which water follows downhill until 
it shows as seeps, or wet spots, on the surface. 

Included with this soil in mapping are small areas of 
gently sloping Hochheim, Sisson, and Casco silt loams, in 
swales. Also included are some small areas of soils that 
have a surface layer of sandy loam and some areas of 
Rodman soils, all of which commonly have steeper slopes 
than the soils in this complex. 

Runoff is rapid on soils in this complex, and the hazard 
of water erosion is very severe. About two-thirds of the 
acreage 1s used as woodland and permanent pasture. A 
few scattered areas are used chiefly for hay or for rota- 
tion pasture. The characteristics of the various soils that 
make up this complex are described under their respective 


series, Capability unit VIe-1; recreation group 2; plant- 
ing group 3. 


Houghton Series 


In the Houghton series are nearly level organic soils 
that are very poorly drained. These soils are in depres- 
sions and in old lakebeds scattered throughout the county. 
They consist of more than 42 inches of fibrous plant re- 
mains, such as grasses, sedges, and reeds. 

The surface layer in a typical profile is friable, black 
to very dark brown mucky peat about 12 inches thick. It 
overlies friable, very dark brown sedge peat that extends 
to a depth of about 60 inches. 

These soils have high available moisture capacity and 
moderate permeability. Internal drainage is very slow 
because of an almost permanent high water table. Fer- 
tility is low. The soils generally are neutral throughout, 
but they range to acid in places. 

Areas of Houghton soils that are drained are cropped 
intensively to corn, truck crops, and canning crops. More 
than half the acreage, however, is in wetland woods or 
permanent pasture. Such areas also provide habitat for 
wildlife. 

Typical profile of a nearly level Houghton mucky peat 
in a wooded area (SW14SW1, sec. 9, T. 12 N., R. 21 KE.) : 

1—0 to 5 inches, black (10YR 2/1) mucky peat; contains disin- 
tegrated, coarse herbaceous material and tree roots; 
friable; neutral; clear, smooth boundary. 

2—5 to 12 inches, very dark brown (10YR 2/2) mucky peat; 
weak, coarse, subangular blocky structure; contains 
coarse herbaceous material and tree roots; cleavage 
planes; friable; neutral; clear, smooth boundary. 

3—12 to 36 inches, very dark brown (10YR 2/3) sedge peat; 
weak, platy structure; friable; neutral; abrupt, 
smooth boundary. 

4—36 to 60 inches, very dark brown (10YR 2/2) sedge peat; 
weak, platy structure; friable; neutral. 


In color the surface layer is black (10YR 2/1) or very dark 
brown (10¥R 2/2). The organic material ranges from dis- 
integrated peat to raw, matted peat. Depth to the mineral sub- 
stratum is more than 60 inches in undrained areas, but it is 
42 inches in places in artificially drained areas. The soils 
generally are neutral throughout but are slightly acid in 
places. Small amounts of woody material are present in some 
areas. 

Houghton mucky peat (0 to 2 percent slopes) (Hu).— 
This soil has the profile described for the series. It occu- 
pies areas that are either oblong or roughly circular. 

Included with this soil in mapping are small areas of 
Marsh, some cultivated areas that have a surface layer of 
muck, and some cultivated areas that have a surface 
layer of peat. One of the uncultivated areas is mostly 
fibrous, matted peat. It 1s in an old glacial lakebed in 
the central part of the Cedarburg Bog and consists of 
about 350 acres. Also included are small areas of organic 
soil on which mineral soil washed from surrounding up- 
lands has been deposited. 

The water table is at or near the surface of this Hough- 
ton soil for most of the year. Water stands in ponds on 
the areas in spring and after a heavy rain. In drained 
areas the hazards of wind erosion and subsidence are 
serious. Capability unit IIIw-9; recreation group 8; 
planting group 6. 
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Keowns Series 


The Keowns series consists of nearly level, loamy soils 
that are poorly drained. These soils are in depressions in 
old glacial lake basins in the western part of the county. 
They formed in lacustrine silt and fine sand. Some areas, 
however, have a thin capping of silt on them. 

In a typical profile the surface layer is friable, very 
dark gray silt loam about 7 inches thick. The subsoil is 
friable, light olive-gray very fine sandy loam that 1s 
mottled with brownish yellow and is about 15 inches 
thick. Below is friable, pale-brown to very pale brown, 
stratified silt and very fine sand that has yellowish and 
grayish mottles. 

The water table is at or near the surface of Keowns 
soils for most of the year. Available moisture capacity 1s 
high, permeability is moderate, and internal drainage 1s 
very slow. Fertility is moderate. The profile commonly 1s 
calcareous throughout. 

Most areas of Keowns soils are drained and cultivated. 
Areas undrained are used as woodland and as wildlife 
habitat. 

Typical profile of a nearly level Keowns silt loam in 
a cultivated field (NE1,SE1, sec. 6, T. 12 N., R. 21 E.): 


Ap—0 to 7 inches, very dark gray (10YR 3/1) silt loam; 
weak, fine, granular structure; friable; many roots; 
moderately alkaline; abrupt, smooth boundary. 

Bg—7 to 22 inches, light olive-gray (5Y 6/2) very fine sandy 
loam; weak, thick, platy structure; friable; a few 
roots: common, medium, distinct, brownish-yellow 
(10YR 6/6) mottles; moderately alkaline to slightly 
caleareous; gradual, wavy boundary. 

O—22 to 60 inches, pale-brown (10YR 6/8) coarse silt and 
very pale brown (10YR 7/3) very fine sand in alter- 
nate layers; stratified; friable; common, medium, 
distinct, grayish-brown (10YR 5/2) and brownish- 
yellow (10YR 6/6) mottles; strongly calcareous. 

The surface layer is black (10YR 2/1), very dark gray 

(10YR 3/1), or very dark brown (10YR 2/2) in color. Thick- 

ness of the Bg horizon ranges from 14 to 25 inches. Depth to 

free carbonates generally is about 12 inches. In places a few, 
fine, faint mottles are in the Bg horizon, and in other places the 
mottles are prominent. The underlying material is dominantly 
fine sand and coarse silt, but some thin, clayey strata occur. 

Keowns soils are a drainage associate of the somewhat 
poorly drained Yahara soils. They have a coarser textured Bg 
horizon than the Colwood soils and are shallower to free car- 
bonates. 


Keowns silt loam (0 to 2 percent slopes) (Km)—This 
is the only Keowns soil mapped in the county. The areas 
are irregular in shape. 

Included with this soil in mapping are small areas 
that have a surface layer of fine sandy loam. Also in- 
cluded are some small areas that are more sloping than 
this soil. Other included small areas consist of Colwood 
silt loam. 

Runoff is very slow on this soil. Water is likely to stand 
in ponds on the areas in spring and after a heavy rain. 
Capability unit IlIw-8; recreation group 7; planting 
group 9. ~ 


Kewaunee Series 


Kewaunee soils are nearly level to steep, well drained, 
and loamy. Most areas are gently sloping and are in the 
glaciated uplands throughout the eastern half of the 
county. The soils formed in reddish silty clay loam mate- 
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rial laid down in lakes and then redeposited by glacial 
ice. Some areas, however, have a thin capping of silt on 
them. Locally, the soils are called “red clays,” but they 
actually are silt loams, silty clay loams, or silty clays. 
In a typical profile the surface layer is dark-brown 
silty clay loam about 7 inches thick. The subsoil is very 
firm, dark reddish-brown clay or silty clay in the upper 
13 inches and firm, reddish-brown heavy silty clay loam 
in the remaining 8 inches. Just below is firm, reddish- 
brown heavy clay loam. The lower part of the subsoil 
and the underlying material contain a few pebbles. 
These soils have high available moisture capacity and 
slow permeability. Internal drainage is medium. Fertility 
is moderate. The soils are mildly alkaline in the upper 
two layers and are slightly calcareous below. 
Kewaunee soils are suitable for deep-rooted plants, and 
most areas are in crops. In the southern part of the coun- 
ty, however, large areas are in suburban or rural res- 
idential uses. 
Typical profile of a gently sloping, moderately 
eroded Kewaunee silty clay loam in a cultivated area 


(NEY,NEY, sec. 24, T. 11 N., R. 21 E.): 


Ap—0O to 7 inches, dark-brown (7.5YR 4/2) silty clay loam 
that is pinkish gray (7.5YR 6/2) when dry; weak, 
medium, subangular blocky structure; friable; many 
roots; mildly alkaline; abrupt, smooth boundary. 

B2t—7 to 20 inches, dark reddish-brown (5YR 83/3) silty clay; 
strong, fine, angular blocky structure; very firm ; 
many roots; mildly alkaline; clear, wavy boundary. 

B3t—20 to 23 inches, reddish-brown (5YR 4/3) heavy silty 
clay loam; moderate, medium, angular blocky struc- 
ture: firm; a few roots; a few dolomitic pebbles ; 
slightly caleareous; clear, wavy boundary. 

C—23 to 60 inches +, reddish-brown (5YR 4/3) heavy clay 
loam; moderate, medium, subangular blocky struc- 
ture in the upper part and massive in the lower part ; 
firm; white segregated lime coatings on faces of 
peds; a few dolomitic pebbles ; strongly calcareous. 

The surface layer is silty clay loam, silt loam, or silty clay 
in texture. The silty clays are in severely eroded areas and 
the silty clay loams are in less eroded areas. In eolor the sur- 
face layer ranges from dark brown (7.5YR 3/2) to dark red- 
dish brown (5YR 3/4) in eroded, cultivated areas. Thickness 
of the solum generally is about 22 or 23 inches, but it ranges 
from 20 inches in the steep, eroded silty clays to 32 inches in 
the nearly level silt loams. In places the profile contains a few 
pebbles and cobblestones. In Ozaukee County these soils are on 
the coarse end of the range for the series and the underlying 
till is coarser than typical for the series. 

Kewaunee soils are a drainage associate of the somewhat 
poorly drained Manawa soils and the very poorly drained 
Poygan soils. They are similar to the Saylesville soils, but un- 
like them have glacial pebbles in their profile. Kewaunee soils 
are redder (5YR hue) in the B horizon than Ozaukee soils. 


Kewaunee silt loam, 0 to 2 percent slopes (KnA)—This 
soil occupies the higher parts of the uplands, and the 
areas generally are irregular in shape. ‘The surface layer 
is more silty and more friable, but the profile otherwise 
is like that described for the series. Depth to silty clay 
loam glacial till is slightly greater. 

Included with this soil in mapping are some areas of 
somewhat poorly drained Manawa soils that are too 
small to be mapped separately. 

The lower layers in this soil are clayey, and the soil 
therefore warms and dries slowly in spring and after a 
heavy rain. Capability unit IIs-7; recreation group 38; 
planting group 3. 

Kewaunee silt loam, 2 to 6 percent slopes (KnB)—This 
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soil is on the crests of ridges. The areas generally are 
gently sloping, are large, and are irregular in shape. A 
few gently undulating areas, however, have short slopes 
that face different directions. The surface layer is more 
silty and more friable, but the profile otherwise is lke 
that described for the series. Depth to silty clay loam 
glacial till is slightly greater. 

Included with this soil in mapping are some areas of 
somewhat poorly drained Manawa soils that are too 
small to be mapped separately. Also included are areas 
that have a surface layer of loam or sandy loam. . 

This Kewaunee soil has long slopes and slowly perme- 
able lower layers. Runoff is medium, especially during a 
heavy rain. The hazard of water erosion is slight. Capa- 
bility unit Ile-6; recreation group 38; planting group 3. 

Kewaunee silty clay loam, 2 to 6 percent slopes, 
eroded (KoB2).—This soil has the profile described for the 
series. It is on the crests of ridges. The areas generally 
are gently sloping, are large, and are irregular in shape. 
A few gently sloping areas, however, have short slopes 
that face in different directions. 

Much of the original surface layer of this soil has 
been removed through erosion, and part of the material 
formerly in the subsoil has been mixed with the remain- 
ing surface layer by plowing. As a result, the present 
surface layer is cloddy. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Manawa soils. Also included 
are some areas of severely eroded Kewaunee silty clays 
and of Kewaunee silt loams. Other included small areas 
of Kewaunee soils are along the western edge of this 
Kewaunee soil. In these areas loamy glacial till, like that 
underlying the Hochheim soils, is at a depth between 30 
and 60 inches. 

This Kewaunee soil has long slopes and slowly perme- 
able lower layers. Runoff is medium, especially during a 
heavy rain. The hazard of water erosion is slight. Capa- 
bility unit Ile-6; recreation group 38; planting group 8. 

Kewaunee silty clay loam, 6 to 12 percent slopes, 
eroded (KoC2).—This soil occupies long, narrow areas near 
drainageways. 

Included with this soil in mapping are small areas that 
have a surface layer of loam or silt loam. Also included 
are small areas of severely eroded silty clays. 

This Kewaunee soil has strong slopes and slowly per- 
meable lower layers. Runoff is rapid, especially during a 
heavy rain. The hazard of further water erosion is mod- 
erate. Capability unit I[Ie-6; recreation group 3; plant- 
ing group 3. | 

Kewaunee silty clay, 6 to 12 percent slopes, severely 
eroded (KrC3)—This soil generally occupies long, narrow 
areas near drainageways. The surface layer contains 
more clay and the second layer is thinner, but the profile 
otherwise is like that described for the series. This soil 
has lost most of its original surface layer through ero- 
sion, and plowing has mixed clayey material formerly 
in the second layer with the remaining surface layer. As 
a result, the present surface layer is cloddy. 

Included with this soil in mapping are small areas of 
Kewaunee silty clay loams. 

This Kewaunee soil has strong slopes and slowly per- 
meable lower layers. Runoff is rapid, especially during 


a heavy rain. Capability unit [Ve—6; recreation group 38; 
planting group 3. 

Kewaunee silty clay, 12 to 20 percent slopes, severely 
eroded (KrD3)—This soil generally occupies long, narrow 
areas near major drainageways. The surface layer con- 
tains more clay and the second layer is thinner, but the 
profile of this soil otherwise is like that described for the 
series. This soil has lost most of its original surface layer 
through erosion, and plowing has mixed material for- 
merly in the second layer with the remaining surface 
layer. As a result, the present surface layer is cloddy. 

Included with this soil in mapping are small areas of 
Kewaunee silty clay loams. Also included are small areas 
that have steeper slopes. 

Because of the slopes, runoff is very rapid on this soul. 
Capability unit VIe-6; recreation group 38; planting 
group 3. 


Knowles Series 


Nearly level to gently sloping, loamy, well-drained 
soils are in the Knowles series. These soils are scattered 
throughout the western half of the county. They formed 
partly in silt and partly in glacial drift 20 to 42 inches 
thick over bedrock. 

In a typical profile the surface layer is friable, dark 
erayish-brown sult loam about 8 inches thick. Just below 
is about 4 inches of friable, brown silt loam. The subsoil 
is about 16 inches thick and has a few pebbles in the 
lower part. It is friable, brown silt loam in the upper 3 
inches and firm, dark yellowish-brown silty clay loam 
in the next 8 inches. The remaining 5 inches is firm, dark 
yellowish-brown heavy clay loam. It overlies pale-brown 
dolomitic limestone bedrock. 

Knowles soils have medium available moisture capacity 
and moderate permeability. Internal drainage is medium, 
and fertility is moderate. Root depth is slightly limited. 
The soils generally are mildly alkaline in the surface 
layer and neutral to medium acid in the subsoul. 

Most areas of the Knowles soils are cultivated. 

Typical profile of a gently sloping Knowles silt loam 
in a cultivated area (NEYA,NW, sec. 9, T. 9 N., R. 
91 K.): 

Ap—O to 8 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, fine, subangular blocky structure that breaks 
to moderate, medium, granular; friable; many roots; 
mildly alkaline; abrupt, smooth boundary. 

A2—8 to 12 inches, brown (10YR 5/8) silt loam; moderate, 
thin, platy structure; friable; many roots; light-gray 
(10YR 7/1) silica coatings on peds; mildly alkaline; 
clear, wavy boundary. 

Bi—12 to 15 inches, brown (10YR 4/8) silt loam; weak, thick, 
platy structure that breaks to fine, subangular blocky ; 
friable; many roots; light-gray (10YR 7/1) silica 
coatings on peds; neutral; clear, smooth boundary. 

IIB21t—15 to 23 inches, dark yellowish-brown (10YR 4/4) 
silty clay loam; moderate, medium, subangular blocky 
structure; firm; many roots; distinct, thin clay films 
on peds; some silica coatings; a few weathered peb- 
bles; medium acid; clear, wavy boundary. 

IIB22t—23 to 28 inches, dark yellowish-brown (10YR 38/4) 
heavy clay loam; moderate, medium, subangular 
blocky structure; firm; many roots; thick, continu- 
ous clay films; a few weathered pebbles; neutral; 
abrupt, wavy boundary. 

IIIR—28 to 60 inches +, pale-brown (10YR 6/3) dolomitic 
limestone bedrock. 
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The surface layer ranges from dark grayish brown (10YR 
4/2) or brown to dark brown (10YR 4/3) in color, Texture of 
the B horizon ranges from silt loam to silty clay loam. In 
some areas the upper part of the bedrock is severely fractured. 
Reaction ranges from acid to alkaline. 

Knowles soils are deeper to bedrock than the Ritchey soils. 


Knowles silt loam, 0 to 2 percent slopes (KwA).—This 
soil occupies areas that are roughly circular. The soil is 
a few inches deeper to bedrock, but its profile otherwise 
is similar to the one described for the series. 

Included with this soil in mapping are a few small 
areas of Casco loam, 0 to 2 percent slopes, that are under- 
lain by bedrock. Also included are small areas that are 
more than 42 inches to bedrock or that are less than 20 
inches to bedrock. 

Runoff is slow on this Knowles soil. Capability unit 
TIs-1; recreation group 4; planting group 3. 

Knowles silt loam, 2 to 6 percent slopes, eroded 
(KwB2)—This soil has the profile described for the series. It 
occupies areas that are irregular in shape. 

Included with this soil in mapping are a few areas 
that have a surface layer of loam and a few areas that 
are slightly steeper than this soil. Also included are 
small areas that are more than 42 inches to bedrock or 
are less than 20 inches to bedrock. 

Runoff is medium on this Knowles soil. The hazard of 
water erosion is slight. Capability unit Ile-2; recreation 
group 4; planting group 3. 


Knowles Series, Mottled Subsoil Variant 


The variants from the normal Knowles soils are nearly 
level, loamy soils that are somewhat poorly drained. These 
soils occupy small areas mainly in the western part of 
the county. They formed partly in silt and partly in 
glacial drift 20 to 42 inches thick over bedrock. 

In a typical profile the surface layer 1s friable, very 
dark grayish-brown silt loam about 7 inches thick. Just 
below is friable, dark grayish-brown silt loam about 5 
inches thick. The subsoil is about 12 inches thick. It is 
firm, brown silty clay loam in the upper 6 inches. The 
remaining 6 inches is friable, yellowish-brown loam that 
is mottled with brown and strong brown. Below is pale- 
brown dolomitic limestone bedrock. 

These soils have medium available moisture capacity 
and moderate permeability. Internal drainage is slow 
because of a temporary high water table. Fertility is 
moderate. Root depth is slightly limited. The soils are 
moderately alkaline throughout. 

About half the acreage of these soils is cultivated. The 
remainder is in permanent pasture or 1s wooded.’ 

Typical profile of a nearly level Knowles silt loam, 
mottled subsoil variant, in a cultivated field (NE1YZSW%4 
sec. 10, T. 9 N., R. 21 E.): 


Ap—O to 7 inches, very dark grayish-brown (10YR 3/2) silt 
loam; weak, fine, granular structure; friable; moder- 
ately alkaline; abrupt, smooth boundary. 

A3—7 to 12 inches, dark grayish-brown (10YR 4/2) silt loam ; 
weak, medium, subangular blocky structure; friable ; 
moderately alkaline; clear, wavy boundary. 

B2t—12 to 18 inches, brown (7.5YR 4/2) silty clay loam ; mod- 
erate, medium to fine, subangular blocky structure ; 
firm; a few, fine, faint mottles; moderately alkaline ; 
clear, wavy boundary. 

IIB3t—18 to 24 inches, yellowish-brown (10YR 5/4) loam; 
weak, medium, subangular blocky structure; friable ; 


common, medium, distinct, brown (7.5YR 5/2) and 
strong-brown (7.5YR 5/6 and 5/8) mottles ; weathered 
limestone pebbles and rock fragments; moderately 
alkaline; abrupt, smooth boundary. 

TIIR—24 to 60 inches +, pale-brown dolomitic limestone bed- 
rock. 


The surface layer is very dark brown (10YR 2/2), very dark 
grayish brown (10YR 3/2), or dark brown (10YR 3/3) in 
color. Texture of the B2t horizon ranges from heavy silt loam 
to silty clay loam. In places the upper part of the bedrock is 
fractured. 


These variants are similar to the normal Knowles svils, but 
unlike them, have mottles in the subsoil. They have a slightly 
thicker solum than the Ritchey soils. 

Knowles silt loam, mottled subsoil variant, 0 to 2 
percent slopes (KyA)—This is the only variant from the 
normal Knowles soils mapped in the county. It occupies 
low areas or areas that receive seepage from higher lying 
soils. The areas are long and narrow or are roughly 
circular in shape. 

Included with this soil in mapping are several gently 
sloping areas that are less than 20 inches to bedrock. In 
these areas root depth is moderately limited to severely 
limited. Also included are a few small areas that are 
more than 42 inches to bedrock. 

This soil has a temporary water table 1 to 3 feet from 
the surface. Runoff is slow. Water is likely to pond on the 
areas In spring and after a heavy rain. Capability unit 
IIw-5; recreation group 6; planting group 4. 

Loamy land (lu) consists of cut and filled areas that 
are mainly in and around urban areas in the county. 

In cut or borrow areas, the original soil material has 
been removed by man and raw, fairly inert soil material 
is exposed. The banks of cut areas have been sloped 
and graded. As a result, the areas blend in with ad- 
jacent, relatively undisturbed soil areas and can be used 
as sites for buildings and for highways or other kinds 
of transportation facilities. 

In filled areas, the fill material ranges from 1 to about 
) feet in thickness. Originally, the areas generally con- 
sisted of mineral soils that. were somewhat poorly drained 
to very poorly drained. Some of the areas, however, 
originally contained well-drained mineral soils, and some 
other areas consisted of organic soils. 

Loamy land ranges from sandy loam to silt loam in 
texture. In cut areas all of the soil material above the 
parent material has been removed. The material remain- 
ing generally is loamy glacial till that contains pockets 
of sand and gravel or of clayey material. In filled areas 
the soil material is more variable. In places it contains 
such debris as cinders, rocks, and broken concrete slabs. 

The surface of Loamy land generally 1s compacted. The 
soil material however, is somewhat more favorable for 
erowth of plants than is Clayey land. Capability unit 
VIIIs-10; recreation group 2; planting group 3. 


Lorenzo Series 


The Lorenzo series consists of nearly level to gently 
sloping, loamy soils that are well drained. These soils are 
on outwash terraces, mainly along the Milwaukee River. 
They formed partly in loamy material and partly in 
calcareous outwash sand. Grasses made up the original 
vegetation. 
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In a typical profile the surface layer is very friable, 
very dark brown loam about 8 inches thick. The subsoil 
is about 10 inches thick. It is friable, dark yellowish- 
brown loam in the upper 2 inches and firm, dark-brown 
sandy clay loam in the next 6 inches. The remaining 
2 inches is friable, dark-brown gravelly sandy loam. 
Below is loose, yellowish-brown sand and gravel. 

These soils have medium available moisture capacity 
and moderate permeability. Internal drainage is rapid, 
and the soils are droughty. Fertility is low. The soils are 
neutral to mildly alkaline to a depth of about 16 inches 
and are calcareous below. 

Typical profile of a nearly level Lorenzo loam in a 
cultivated area (NWIANW1, sec. 25, T. 11 N., R. 21 E.): 


Ap—O to 8 inches, very dark brown (10YR 2/2) loam; weak, 
medium, granular structure; very friable; many roots; 
neutral; abrupt, smooth boundary. 

Bi—8 to 10 inches, dark yellowish-brown (10YR 3/4) loam; 
weak, fine, subangular blocky structure; friable; 
many roots; neutral; clear, wavy boundary. 

B2t—10 to 16 inches, dark-brown (7.5YR 3/3) sandy clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; a few roots; continuous clay films on ped 
faces; mildly alkaline; clear, wavy boundary. 

B38—16 to 18 inches, dark-brown (10YR 3/3) gravelly sandy 
loam; weak, medium, subangular blocky structure; 
friable; calcareous; clear, wavy boundary. 

C—18 to 60 inches +, yellowish-brown (10YR 5/4) sand and 
gravel; stratified; single grain; loose; strongly cal- 
careous. 

The surface layer is very dark brown (10YR 2/2) or very 
dark grayish brown (10YR 3/2) in color. The B horizon is 
loam or sandy loam in texture, but 6 inches or more of the 
horizon is sandy clay loam or clay loam. Thickness of the 
solum ranges from 12 to 20 inches. 

Lorenzo soilS are a drainage associate of the somewhat 
poorly drained Fabius soils and the poorly drained Mussey 
soils. Their surface layer is darker colored (10YR 2/2) than 
that in the Casco soils (10YR 4/3) and it contains more or- 
ganic matter. Lorenzo soils are similar to the Rodman soils, 
but unlike them, have an argillic horizon. 


Lorenzo loam, 1 to 3 percent slopes (lyA)—This is the 
only Lorenzo soil mapped in the county. The areas are 
roughly circular. 

Included with this soil in mapping are a few small 
areas that have a surface layer of silt loam. Also included 
are a few small areas in which depth to sand and gravel 
is shghtly greater than 20 inches. A few other included 
areas are sloping and eroded and commonly have pebbles 
and cobblestones on the surface. 

Runoff is slow on this soil. In the very gently sloping 
areas, the hazard of water erosion is slight. Capability 
unit IIIs—2; recreation group 1; planting group 2. 


Manawa Series 


In the Manawa series are nearly level or very gently 
sloping, loamy soils that are somewhat poorly drained. 
These soils are mostly in waterways in the eastern half 
of the county near the Kewaunee soils. They formed in 
reddish-brown silty clay loam lake-laid material that had 
a thin capping of silt. The lake-laid material had been 
redeposited by glacial ice. 

The surface layer in a typical profile is friable, very 
dark grayish-brown silt loam about 8 inches thick. Just 
below is about 4 inches of friable, grayish-brown silt 
loam. The subsoil is firm, brown to strong-brown silty 


clay loam in the upper 6 inches. The remaining 9 inches 
is light silty clay mottled with dark gray and reddish 
gray. Below is firm, reddish-brown silty clay loam. 

Manawa soils have high available moisture capacity 
and slow permeability. Internal drainage is slow because 
of a temporary water table 1 to 3 feet from the surface. 
Fertility is moderate. The soils are mildly alkaline in the 
upper three layers, moderately alkaline in the next layer, 
and calcareous below. 

Nearly all areas of Manawa soils are drained and are 
cropped intensively. 

Typical profile of a gently sloping Manawa silt loam 
in a cultivated area (SEY4ZSWI,, sec. 5, T. 9 N., R. 
22 E.): 


Ap—O to 8 inches, very dark grayish-brown (10YR 3/2) silt 
loam; weak, medium, subangular blocky structure 
that breaks to moderate, medium, granular; friable; 
many roots; mildly alkaline; abrupt, smooth bound- 


ary. 

A2—8 to 12 inches, grayish-brown (10YR 5/2) silt loam; 
weak, thin, platy structure; friable; many roots; mild- 
ly alkaline; abrupt, smooth boundary. 

Bit—12 to 18 inches, brown (7.5YR 5/2) and strong-brown 
(7.5YR 5/6) silty clay loam in equal parts; strong, 
fine and medium, angular blocky structure; firm; 
many roots; streaks of dark gray (5YR 4/1) along 
root channels; mildly alkaline; gradual, wavy bound- 
ary. 

B2t—18 to 27 inches, reddish-brown (5YR 4/4) light silty 
clay; strong, medium, angular blocky structure; firm ; 
a few roots ; common, fine, distinct, reddish-gray (5YR 
5/2) mottles; streaks of dark gray (5YR 4/1) along 
root channels; a few weathered dolomite pebbles; 
moderately alkaline; gradual, wavy boundary. 

C—27 to 60 inches +, reddish-brown (5YR 4/4) silty clay 
loam; massive; firm; common, fine, distinct, reddish- 
gray (5YR 5/2) mottles; a few dolomite pebbles; 
calcareous. 


The surface layer ranges from 7 to 9 inches in thickness, 
but it is thickest where material washed from surrounding up- 
lands has accumulated. In some places the surface layer is 
very dark brown (10YR 2/2). Thickness of the solum ranges 
from 24 to 30 inches. Mottles generally occur just below the 
surface layer, but in places they are at a depth of as much as 
18 inches. In some areas the profile contains a few cobble- 
stones. 

Manawa soils are a drainage associate of the well-drained 
Kewaunee soils and the very poorly drained Poygan soils. 
They are redder (5YR hue) throughout the profile than 
Mequon soils. 

Manawa silt loam, 1 to 3 percent slopes (MaA).—This 
is the only Manawa soil mapped in the county. Some 
areas are very gently sloping and are in waterways, and 
other areas are nearly level and are in the uplands. The 
areas generally are long and narrow or are roughly 
circular. Depth to glacial till is slightly greater, but 
otherwise the profile of this soil is like that described for 
the series. 

Included with this soil in mapping are small areas 
that have a surface layer of loam. Also included are some 
areas that have a thicker surface layer than that in this 
soil because material washed from higher lying areas 
has accumulated on them. Other included small areas 
have a surface layer that is darker colored than that in 
this soil. Still other included small areas consist of very 
poorly drained Poygan silty clay loam. 

The lower layers of Manawa silt loam, 1 to 3 percent 
slopes, are clayey, and runoff is slow. As a result, the 


nearly level areas are slow to dry in spring and water is 
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likely to stand in ponds on them in spring or after a 
heavy rain. On the very gently sloping areas, runoff 1s 
medium and the hazard of water erosion is slight. 
Capability unit IIlw-2; recreation group 6; planting 
group 4. 

Marsh (0 to 2 percent slopes) (Mf) consists of wet organic 
soils intermixed with mineral material of various kinds. 
It is on bottom lands or along the edges of lakes and 
depressions throughout the county. 

The water table is permanently high in this land type, 
and the areas often are flooded for fairly long periods. 
The vegetation is mostly marsh grasses, cattails, and 
reeds, but shrubs that tolerate wetness grow In some 
places. 

Marsh is not suitable for cultivation or for use as 
pasture or woodland. It is used mainly for wildlife 
habitat. In most places the areas are too low for drain- 
age to be feasible. Capability unit VITIw—lo; recreation 
group 9; planting group not assigned. 


Martinton Series 


Nearly level or very gently sloping, loamy soils that 
are somewhat poorly drained are in the Martinton series. 
These soils are in the western part of the county in water- 
ways and in low areas in the beds of glacial lakes. They 
formed in lake-laid silt and clay. Some areas, however, 
have a thin capping of silt on them. oo 

In a typical profile the surface layer 1s friable, very 
dark brown heavy silt loam. The subsoil is about 16 
inches thick. It is firm, brown silty clay in the upper 5 
inches and firm, pale-brown heavy silt loam that 1s strati- 
fied with silty clay in the next 4 inches. ‘The remaining 
9 inches is firm, pinkish-gray and reddish-brown silty 
clay loam that also contains stratified silty clay. Just 
below is pinkish-gray and reddish-brown, stratified silt 
and silty clay. ; 

Martinton soils have high available moisture capacity 
and slow permeability. Internal drainage is slow because 
of a temporary high water table 1 to 5 feet from the sur- 
face. The soils are moderately alkaline to a depth of about 
17 inches and are calcareous below. 

Most areas of these soils are drained and are cropped 
intensively. 

Typical profile of a nearly level Martinton silt loam in 
a cultivated area (NWI4NW1, sec. 9, T. 10 N., R. 
21 WG.) 


Ap—O to 8 inches, very dark brown (10YR 2/2) heavy silt 
loam; moderate, medium, granular structure; friable: 
many roots; moderately alkaline; abrupt, smooth 
boundary. 

B2t—8 to 13 inches, brown (10YR 5/3) silty clay; moderate, 
medium, subangular blocky structure; thick contin- 
uous clay films; firm; many roots; a few, medium, 
distinct, yellowish-brown (10YR 5/6) mottles; mod- 
erately alkaline; clear, smooth boundary. 

B31t—138 to 17 inches, pale-brown (10YR 6/3) heavy silt loam 
stratified with silty clay; weak to moderate, medium, 
subangular blocky structure; thin patchy clay films; 
firm: a few roots: common, medium, faint, yellow- 
ish-brown (10YR 5/4) mottles; moderately alkaline ; 
clear, wavy boundary. 

B32—17 to 24 inches, pinkish-gray (7.5YR 6/2) and reddish- 
brown (5YR 5/3) silty clay loam in equal parts, and 
thin layers of silty clay; moderate, medium, subangu- 
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lar blocky structure; firm; segregated lime coatings 
on ped surfaces; calcareous; gradual, wavy bound- 
ary. 

C—24 to 60 inches +, equal parts pinkish-gray (7.5YR 6/2) 
and reddish-brown (5YR 5/3) stratified silt and silty 
clay; very firm; segregated lime spots; strongly cal- 
careous. 

The surface layer is very dark brown (10YR 2/2), very 
dark gray (10YR 3/1), or very dark grayish brown (10YR 3/2) 
in color. Texture of the B2t horizon is silty clay or clay. Mott- 
ling occurs at a depth between § ard 14 inches. Thickness of 
the solum ranges from 15 to 30 inches. In places silt increases 
in amount at a depth below 30 inches and thin layers of fine 
sand are present. 

Martinton soils generally are finer textured throughout the 
profile than Darroch soils. 


Martinton silt loam, 1 to 3 percent slopes (MgA)—This 
is the only Martinton soil mapped in the county. Some 
areas are nearly level and are in low places in lakebeds. 
Other areas are very gently sloping and are in water- 
ways and on foot slopes. The areas generally are oblong 
or irregular in shape. 

Included with this soil in mapping are small areas 
that have a lighter colored surface layer than this soil 
and some areas that are more sloping. Also included are 
small areas of poorly drained Poygan silty clay loam 
in depressions. 

On the nearly level areas of this Martinton soil, water 
is likely to stand in ponds for short periods in spring 
and after a heavy rain. On the very gently sloping areas, 
the hazard of water erosion is slight. Capability unit 
Ilw-2; recreation group 6; planting group 4. 


Matherton Series 


The Matherton series consists of nearly level or very 
gently sloping, loamy soils that are somewhat poorly 
drained. These soils are on flats and in waterways on out- 
wash terraces throughout the county. They formed partly 
in loamy material and partly in calcareous outwash sand 
and gravel. 

In a typical profile the surface layer is friable, very 
dark grayish-brown silt loam about 9 inches thick. The 
subsoil is dark brown and is about 19 inches thick. It is 
firm clay loam in the upper 3 inches and firm sandy clay 
ioam in the next 13 inches. The remaining 3 inches 1s very 
friable sandy loam that is mottled with grayish brown 
and yellowish brown. Just below is loose, light yellowish- 
brown, stratified sand and gravel that is mottled with 
erayish brown and yellowish brown. 

Matherton soils have medium available moisture capac- 
ity and moderate permeability. Internal drainage 1s slow 
because of a temporary high water table 1 to 3 feet from 
the surface. Fertility is moderate. The soils are neutral to 
moderately alkaline in the upper layers and strongly cal- 
careous in the stratified sand and gravel. 

Most areas of these soils are cropped intensively. A 
few small undrained areas are 1n permanent pasture or 
are wooded. 

Typical profile of a nearly level Matherton silt loam 
in a cultivated area (NWI4ANE1, sec. 26, T. 11 N., RB. 
91 E.): 


Ap—O0 to 9 inches, very dark grayish-brown (10YR 3/2) silt 
loam; weak, medium, subangular blocky structure to 
weak, medium, granular; friable; many roots; mildly 
alkaline; abrupt, smooth boundary. 
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Bit—9 to 12 inches, dark-brown (10YR 4/3) clay loam; mod- 
erate, medium, subangular blocky structure; firm; a 
few roots; contains dark grayish-brown (10YR 4/2) 
A2 material in the top % to 1 inch of this horizon that 
has been mixed with material from this horizon by 
worms; common, medium, faint, yellowish-brown 
(10YR 5/6) mottles; neutral; clear, smooth boundary. 

IIB2t—12 to 25 inches, dark-brown (7.5YR 4/4) sandy clay 
loam; moderate, medium, subangular blocky struc- 
ture ; firm; a few roots; brown (7.5YR 4/2) clay coat- 
ings on the surface of peds; common, medium, faint, 
grayish-brown (10YR 5/2) and_ yellowish-brown 
(1LOYR 5/6) mottles; mildly alkaline; clear, wavy 
boundary. 

IIB38—25 to 28 inches, dark-brown (10YR 4/3) sandy loam; 
weak, coarse, subangular blocky structure; very fri- 
able; common, medium, distinct, grayish-brown (10YR 
5/2) and yellowish-brown (10YR 5/6) mottles; a few 
dolomitic pebbles; moderately alkaline; clear, wavy 
boundary. 

IIC—28 to 60 inches +, light yellowish-brown (10YR 6/4), 
Stratified sand and gravel: single grain: loos>: com- 
mon, coarse, distinct, grayish-brown (10YR 5/2) and 
yellowish-brown (10YR 5/8) mottles; strongly cal- 
careous. 

The surface layer is loam or silt loam in texture. The IIB2t 
horizon is sandy clay loam, clay loam, or silty clay loam that 
feels gritty. It is more than 10 inches thick where the solum is 
more than 24 inches thick. Thickness of the solum ranges 
from 24 to 36 inches, and mottles occur at a depth between 8 


and 16 inches. The soils are neutral to alkaline to a depth of 
about 28 inches. 


Matherton soils are a drainage associate of the well-drained 
Dresden soils and of the poorly drained Sebewa soils. 

Matherton loam, 0 to 2 percent slopes (MkA)—Areas 
of this soil are either long and narrow or are roughly 
circular. The surface layer is loam, but the profile is 
otherwise similar to the one described for the series. 

Included with this soil in mapping are a few, small, 
gently sloping areas and a few small areas of Sebewa 
silt loam. Also included are some areas that are more silty 
in the middle part of the profile than this soil and that 
also contain thin, stratified silty clay and fine sand. These 
areas are mainly in Belgium Township. 

Runoff is slow on this Matherton soil. The soil has a 
temporary high water table and is subject to ponding 
in spring and after a heavy rain. Capability unit [Iw-5; 
recreation group 6; planting group 4. 

Matherton silt loam, 1 to 3 percent slopes (MmA).— 
This soul has the profile described for the series. Some 
areas are nearly level and are on flats, and others are 
very gently sloping and are in drainageways. The areas 
are either long and narrow or are roughly circular. 

Included with this soil in mapping are small areas of 
well-drained Dresden silt loam, 1 to 3 percent slopes, and 
of poorly drained Sebewa silt loam. Also included are 
small areas that are underlain by loamy material at a 
depth between 42 and 60 inches, 

Sloping areas of this Matherton soil are susceptible to 
slight erosion even though runoff is slow. The soil has a 
temporary high water table and is subject to ponding 
in spring and after a heavy rain. Capability unit [Iw-5; 
recreation group 6; planting group 4. 


Mequon Series 


Nearly level or gently sloping, loamy, somewhat poorly 
drained soils are in the Mequon series. These soils are in 
the southwestern part of the county in waterways and on 


foot slopes. They formed in calcareous silty clay loam 


hea till that had a capping of silt less than 20 inches 
thick. 


In a typical profile the surface layer is friable, very 
dark brown silt loam about 7 inches thick. Just below 
is about 4 inches of similar material that is dark grayish 
brown in color. The subsoil is about 19 inches thick. It 
is firm, dark grayish-brown silty clay loam in the upper 
5 inches and firm, dark-brown silty clay in the next 4 
inches. The next 7 inches is very firm, brown to dark- 
brown heavy silty clay loam, and the remaining 3 inches 
is very firm, dark-brown silty clay loam. Below is brown 
silty clay loam. Mottles begin just below the surface 
layer, and pebbles, in the second layer of the subsoil. 

These soils have high available moisture capacity and 
moderately slow permeability. Internal drainage is slow. 
The water table is temporarily high. Fertility is mod- 
erate. The soils are mildly alkaline to a depth of about 
27 inches and are calcareous below. 


Nearly all areas of the Mequon soils are drained and 
are cropped intensively. 

Typical profile of a nearly level Mequon silt loam in a 
cultivated area (SEI4SEY, sec. 31, T. 10 N., R. 21 E.): 


Ap—0O to 7 inches, very dark-brown (10YR 2/2) silt loam; 
moderate, medium, granular structure; friable; many 
roots; mildly alkaline; abrupt, smooth boundary. 

A2—7 to 11 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, medium, platy structure that breaks to weak, 
fine, subangular blocky; friable; many roots: some 
material from the Ap horizon has been mixed with 
this horizon by worms; a few, fine, distinct, dark 
yellowish-brown (10YR 4/4) and dark-brown (7.5YR 
4/4) mottles; mildly alkaline; clear, wavy boundary. 

IITBit—11 to 16 inches, dark grayish-brown (10YR 4/2) silty 
clay loam; moderate, fine, subangular blocky struc- 
ture; firm ; a few roots; thin, patchy clay films; many, 
fine, distinct, yellowish-brown (10YR 5/6) mottles; 
mildly alkaline; clear, smooth boundary. 

ITB21t—16 to 20 inches, dark-brown (7.5YR 4/4) silty clay; 
strong, medium,, angular blocky structure; firm; a 
few roots; discontinuous clay films on ped surfaces; 
many, fine to medium, distinct, strong-brown (7.5YR 
5/6 to 5/8) mottles; a few weathered pebbles; mildly 
alkaline; clear, smooth boundary. 

TIB22t—20 to 27 inches, dark-brown (7.5YR 4/4) heavy silty 
clay loam; strong, medium, angular blocky structure; 
very firm; a few roots; discontinuous clay films on 
ped surfaces; many, medium to coarse, distinct, dark 
grayish-brown (10YR 4/2) and strong-brown (7.5YR 
5/6 to 5/8) mottles; a few weathered pebbles; mildly 
alkaline; gradual, smooth boundary. 

IIB3t—27 to 30 inches, brown (7.5YR 4/2) silty clay loam; 
moderate, coarse, angular blocky structure; very firm ; 
common, medium, distinct, strong-brown (7.5YR 5/6 
to 5/8) mottles; a few pebbles; calcareous; gradual, 
wavy boundary. 

II1C—30 to 60 inches +, brown (7.5YR 4/4) silty clay loam; 
massive to weak, coarse, subangular blocky structure; 
firm; a few, fine, distinct, strong-brown (7.5YR 5/8) 
mottles; a few pebbles; strongly calcareous. 


In color the surface layer is black (10YR 2/1) in undisturbed 
areas and very dark grayish-brown (10YR 3/2) in cultivated 
areas. In some places the A2 horizon is dark brown (10YR 
4/3). The B2 horizon is silty clay or heavy silty clay loam in 
texture. It is dark grayish brown (10YR 4/2) or dark brown 
(7.5YR 4/4) in color. Thickness of the solum ranges from 20 
to 36 inches. Mottles begin at a depth of between 7 and 15 
inches, and they vary in numpber and intensity. 

Mequon soils are a drainage associate of the well drained 
to moderately well drained Ozaukee soils and the poorly drained 
Ashkum soils. They contain more pebbles than the Martinton 
soils and are browner in hue than the Manawa soils. 
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Mequon silt loam, 1 to 3 percent slopes (MtA).—-This 
is the only Mequon soil mapped in the county. Some 
areas are very gently sloping and are in waterways. 
Other areas are nearly level and are in the uplands. The 
areas generally are long and narrow or are roughly 
circular. 

Included with this soil in mapping are small areas of 
the darker colored, poorly drained Ashkum silt loam. 
Also included are small areas that have a thicker surface 
layer than this soil because material from higher lying 
areas has accumulated on them. 

Because of the temporary water table 1 to 3 feet from 
the surface and slow runoff, water is likely to pond on 
nearly level areas of this Mequon soil in spring and after 
a heavy rain. On the very gently sloping areas, runoff is 
medium and the hazard of water erosion is slight. Capa- 
bility unit IIw-2; recreation group 6; planting group 4. 


Muskego Series 


In the Muskego series are nearly level organic soils 
that are very poorly drained. These soils are in depres- 
sions and on low flats scattered throughout the county. 
They consist of the remains of grasses, sedges and reeds, 
and other fibrous plant material. 

The surface layer in a typical profile is friable, black 
muck about 9 inches thick. It overlies black peaty muck 
and dark-brown peat about 21 inches thick. At a depth 
of about 80 inches is dark olive-gray, rubbery, sed1- 
mentary peat. 

Muskego soils have very high available moisture capac- 
ity and moderate permeability. Internal drainage is very 
slow because of an almost permanent high water table. 
Fertility is low. The underlying sedimentary peat hard- 
ens when dry and generally stays hard even when mois- 
tened again. The soils generally are neutral throughout. 

About half the acreage of these soils is in wetland 
woods or permanent pasture that also provide habitat 
for wildlife. Areas that are drained are cropped inten- 
sively. 

Typical profile of a nearly level Muskego muck in a 
cultivated area (NE1I4SE1, sec. 11, T. 11 N., R. 21 E.): 

1p—O to 9 inches, black (10YR 2/1) muck; weak, fine, suban- 
gular blocky structure; friable; many roots; neutral; 
abrupt, smooth boundary. 

2—9 to 14 inches, black (10YR 2/1) peaty muck; moderate, 
thick, platy structure to moderate, fine, subangular 
blocky ; friable; many roots; contains fragments of 
peat; neutral; abrupt, smooth boundary. 

3—14 to 30 inches, dark-brown (7.5YR 4/4) peat; matted and 
partly disintegrated; spongy; slightly acid; diffuse, 
smooth boundary. 

30 to 48 inches, dark olive-gray (5Y 3/2) sedimentary peat; 
laminated; rubbery; contains some yellowish-brown 


(10YR 5/6) fibrous peat; neutral; diffuse, smooth 
boundary. 


5—48 to 60 inches, very dark grayish-brown (2.5Y 3/2) sedi- 
mentary peat; massive; mildly alkaline. 


The surface layer is black (10YR 2/1) or very dark brown 
(10YR 2/2) in color. The organic layers formed from fibrous 
material generally are peaty muck, but in places these layers 
are muck or are matted peat. The sedimentary peat ranges 
from dark olive gray (5Y 8/2) to very dark grayish brown 
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(2.5YR 8/2) in color. This material is laminated to massive. 
Depth to the sedimentary peat generally ranges from 24 
to 42 inches, and the minimum thickness of the sedimentary 
peat is 12 inches. 

Muskego soils, unlike other organic soils in the county, 
are underlain by sedimentary peat rather than by mineral 
materials, and the sedimentary peat is at a depth of less than 
5 feet. 

Muskego muck (0 to 2 percent slopes) (Mzg)—This is 
the only Muskego soil mapped in the county. The areas 
are roughly circular in shape. Included in mapping are 
small areas of Houghton mucky peat. 

The water table is at or near the surface of Muskego 
muck for most of the year. Water stands in ponds on 
the areas in spring and after a heavy rain. In drained 
areas the hazards of soil blowing and of subsidence are 
serious. Capability unit IlIw-9; recreation group 8; 
planting group 6. 


Mussey Series 


The Mussey series consists of nearly level, loamy soils 
that are poorly drained. These soils are on low nearly 
level areas and in depressions on outwash_ terraces 
throughout the county. They formed partly in loamy 
material and partly in calcareous, sandy and gravelly 
outwash. 

In a typical profile the surface layer is friable, very 
dark brown loam about 8 inches thick. The subsoil 1s 
firm, dark-gray clay loam in the first 5 inches and loose, 
light yellowish-brown gravelly sandy loam that is 
mottled with brownish yellow and light brownish gray 
in the remaining 4 inches. Below is light brownish-gray, 
stratified sand and gravel. 

These soils have medium available moisture capacity 
and moderate permeability. Internal drainage is very 
slow because of an almost permanent high water table. 
Fertility is low. The soils are alkaline to a depth of about 
13 inches and are calcareous below. 

About half the acreage of Mussey soils is drained and 
is used for crops. The remaining acreage 1s In permanent 
pasture or is wooded and also provides habitat for wild- 
hfe. 

Typical profile of a nearly level Mussey loam in a 
cultivated area (SW14,SE™ sec. 24, T. 11 N., R. 21 E.): 


Ap—0 to 8 inches, very dark-brown (10YR 2/2) loam; moder- 
ate, medium, granular structure; friable; many roots; 
moderately alkaline; abrupt, smooth boundary. 

B2te—8 to 13 inches, dark-gray (10YR 4/1) clay loam; mod- 
erate, fine to medium, subangular blocky structure ; 
thick continuous clay films; firm; a few roots; a 
few, medium, distinct, yellowish-brown (10YR 5/8) 
mottles; moderately alkaline; clear, smooth bound- 
ary. 

B3—13 to 17 inches, light yellowish-brown (10YR 6/4) gravel- 
ly sandy loam; weak, fine, granular structure; loose; 
brownish-yellow (10YR 6/6) and light brownish-gray 
(10YR 6/2) mottles; calcareous; clear, smooth bound- 
ary. 

C—17 to 60 inches, light brownish-gray (10YR 6/2), stratified 
sand and gravel that is more sandy at a depth below 
30 inches; single grain; loose; strongly calcareous. 


The Ap horizon ranges from 8 to 12 inches in thickness and 
is very dark brown (10YR 2/2), black (10YR 2/1), or very 
dark gray (10YR 3/1) in color. The B2g horizon ranges from 
loam to clay loam in texture and from 3 to 10 inches in thick- 
ness. Thickness of the solum ranges from 12 to 20 inches. 
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Mussey soils are a drainage associate of the well-drained 
Lorenzo soils and the somewhat poorly drained Fabius soils. 
They are shallower to sand and gravel than the Sebewa soils. 


Mussey loam (0 to 2 percent slopes) (Mzk)—This is the 
only Mussey soil mapped in the county. The areas are 
either long and narrow or are roughly circular. 

Included with this soil in mapping are small areas that 
have a surface layer of sandy loam or silt loam. Also 
included are a few, small, gently sloping areas on foot 
slopes where seepage accumulates. Other included small 
areas have a surface layer that is partly peat or muck. 
Still other included small areas consist of Fabius loam, 
1 to 8 percent slopes, or of areas that are underlain by 
loamy material at a depth between 30 and 60 inches. 

The water table is at or near the surface of Mussey 
loam for most of the year. In spring and after a heavy 
rain, runoff water accumulates and is likely to stand in 
ponds on the areas for fairly long periods. Capability 
unit IIw-5; recreation group 7; planting group 5. 


Navan Series 


Nearly level, loamy, poorly drained soils are in the 
Navan series. These soils are chiefly in the western part 
of the county in depressions and in old lake basins. They 
formed in loamy outwash underlain by silty clay loam 
glacial till or lake-laid silt and clay. 

In a typical profile the surface layer is black silt loam 
about 9 inches thick. The subsoil is very friable, light 
brownish-gray heavy sandy loam in the upper 11 inches 
and contains a few mottles. It is firm, greenish-gray and 
light-brown silty clay loam in the remaining 4 inches and 
has reddish-yellow mottles. Just below is firm, greenish- 
eray and light-brown silt and silty clay loam that also 
has reddish-yellow mottles. 

These soils have an almost permanent high water table 
at or near the surface. The available moisture capacity is 
high, and permeability is slow. Internal drainage is very 
slow, and fertility is high. The soils are alkaline to a depth 
of about 24 inches and are calcareous below. 

Navan soils generally are drained and are used for 
crops. Areas undrained are in permanent pasture or are 
used as woodland and as wildlife habitat. 

Typical profile of a nearly level Navan silt loam in a 
pasture (NEIZNW,, sec. 20., T. 12 N., R. 21 E.): 


A1—0O to 9 inches, black (10YR 2/1) silt loam; moderate, 
medium, subangular blocky structure; friable; many 
roots; mildly alkaline; clear, wavy boundary. 

Bilg—9 to 20 inches, light brownish-gray (10YR 6/2) heavy 
sandy loam; weak, medium, subangular blocky struc- 
ture; very friable; a few roots; a few, fine, faint mot- 
tles; mildly alkaline; clear, wavy boundary. 

IIB2tg—20 to 24 inches, silty clay loam that is about 60 per- 
cent greenish-gray (5G 6/1) and about 40 percent 
light brown (7.5YR 6/4); strong, medium, angular 
blocky structure; thick continuous clay films; firm; 
a few roots; common, medium, distinct, reddish-yel- 
low (7.5YR 6/6) mottles; moderately alkaline; clear, 
wavy boundary. 

IIC—24 to 60 inches -++, greenish-gray (5G 6/1) and light- 
brown (7.5YR 6/4) silt and silty clay loam in equal 
parts; laminated; firm; common, medium, distinct, 
reddish-yellow (7.5YR 6/6) mottles; calcareous. 


In color the surface layer is black (10YR 2/1), very dark 
gray (10YR 3/1), or very dark brown (10YR 2/2). The lower 
part of the Bg horizon that formed in finer textured mate- 


rial is silty clay loam or silty clay. Thickness of the solum 
ranges from 18 to 36 inches. 

Navan soils are a drainage associate of the well drained to 
moderately well drained Hebron soils and the somewhat 
poorly drained Aztalan soils. They are similar to Pella soils, 
but part of their Bg horizon formed in outwash and that of 
Pella soils did not. 


Navan silt loam (0 to 2 percent slopes) (Na).—This is 
the only Navan soil mapped in the county. The areas are 
irregular in shape. Included in mapping are small slop- 
ing areas and small areas that have a surface layer of 
loam. 

Runoff is very slow on this soil. Water is likely to pond 
on the areas in spring and after a heavy rain. Capability 
unit II[w-1; recreation group 7; planting group 5. 


Nenno Series 


Nenno soils are nearly level to very gently sloping, 
loamy, and somewhat poorly drained. They are chiefly 
in the western part of the county in waterways and on 
foot slopes. The soils formed in calcareous, loamy glacial 
till that had a thin capping of silt. 

In a typical profile the surface layer is friable, very 
dark brown silt loam about 8 inches thick. The subsoil is 
firm, dark yellowish-brown silt loam in the upper 8 inches 
and feels gritty. It is friable, brown to dark-brown 
heavy loam in the last 12 inches. Both parts have yellow- 
ish-brown mottles, and the lower part also has grayish- 
brown mottles and a few pebbles and cobblestones. 

These soils have high available moisture capacity and 
moderate permeability. Internal drainage is slow because 
of a temporary water table 1 to 3 feet from the surface. 
The soils are alkaline in the surface layer, mildly alkaline 
in the next two layers, and calcareous below a depth of 
about 18 inches. Most areas of Nenno soils are drained and 
are cropped intensively. 

Typical profile of a nearly level Nenno silt loam in a 
cultivated area (SWI4NW1,, sec. 23, T. 10 N., R. 21 E.): 


Ap—0 to 8 inches, very dark-brown (10YR 2/2) silt loam; 
moderate, fine and medium, granular structure; fri- 
able; many roots; mildly alkaline; abrupt, smooth 
boundary. 

B2t—8 to 16 inches, dark yellowish-brown (10YR 3/4) silty 
clay loam that feels gritty; moderate, medium, sub- 
angular blocky structure; firm; many roots; dark- 
brown (10YR 3/8) clay films on ped surfaces; com- 
mon, fine, distinct, yellowish-brown (10YR 5/6) mot- 
tles; a few pebbles; mildly alkaline; clear, smooth 
boundary. 

B3t—16 to 18 inches, brown to dark-brown (10YR 4/3) heavy 
loam; moderate, medium, subangular blocky struc- 
ture; friable; a few roots; dark grayish-brown 
(10YR 4/2) clay films on ped surfaces; common, fine, 
distinct, grayish-brown (10YR 5/2) and yellowish- 
brown (10YR 5/6) mottles; a few pebbles and cob- 
blestones; mildly alkaline; clear, smooth boundary. 

C—18 to 60 inches +, pale-brown (10YR 6/3) loamy glacial 
till; massive; friable; many, medium, distinct, brown- 
ish-yellow (10YR 6/6) mottles; contains many peb- 
bles and cobblestones; calcareous. 


In color the surface layer is black (10YR 2/1) in undisturbed 
areas and very dark brown (10YR 2/2) or very dark grayish 
brown (10YR 3/2) in cultivated areas. The silt capping gener- 
ally is less than 12 inches thick. The texture of the B horizon 
ranges from heavy loam to silty clay loam that feels gritty. 
Thickness of the solum generally is 14 to 20 inches, but it 
ranges from 12 to 24 inches. Depth to mottling ranges from 8 
to 14 inches. Texture of the underlying till ranges from sandy 
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loam to silt loam that feels gritty. The till is weakly stratified 
in places and contains thin lenses or pockets of silt, fine sand, 
or sand and gravel. Pebbles and cobblestones are common 
throughout the profile, and areas undistrubed commonly have 
stones on the surface. 


These soils are a drainage associate of the well-drained 
Hochheim soils and the poorly drained Brookston soils. 

Nenno silt loam, 1 to 3 percent slopes (NnA).—This is 
the only Nenno soil mapped in the county. Some areas 
are nearly level and are in drainageways, and others are 
very gently sloping and are on foot slopes. The areas 
generally are long and narrow or are roughly circular. 

Included with this soil in mapping are small areas of 
light-colored, well-drained Hochheim soils and of darker 
colored, poorly drained Brookston silt loam, 0 to 3 per- 
cent slopes. Also included are small areas that have a 
thicker surface layer than that in this soil because mate- 
rial washed from surrounding uplands has accumulated 
on them. Other included small areas are steeper than this 
soil, though the slope generally 1s no more than 5 percent 
steeper. Another included area has a thicker, more silty 
upper subsoil than that in this soil. This included area 
consists of about 50 acres and is one-half mile east of 
Freistadt. 

On the nearly level areas of this Nenno soil, runoff is 
slow. As a result, runoff water accumulates in ponds for 
short periods in spring and after a heavy rain. On the 
very gently sloping areas, runoff is medium and the 
hazard of erosion is slight. Capability unit Ilw-2; rec- 
reation group 6; planting group 4. 


Ogden Series 


Nearly level, organic soils that are very poorly drained 
are in the Ogden series. These soils occur throughout 
the county in depressions and in beds of old glacial 
lakes. They consist of the remains of reeds, sedges, and 
similar plants and are underlain by clayey material at a 
depth of less than 5 feet. 

In a typical profile the surface layer 1s black mucky 
peat about 10 inches thick. The second layer, of similar 
material, is 14 inches thick, and the third layer 1s friable, 
black fibrous peat that is 12 inches thick. Below 1s 
massive, grayish-brown to light olive-brown silty clay 
that is plastic and sticky when wet. 

The organic layers in these soils have high available 
moisture capacity and moderate permeability. The clayey 
layers are very slowly permeable. Internal drainage 1s 
very slow in the Ogden soils because of an almost per- 
manent high water table. Fertility is low. The soils are 
neutral or alkaline in the organic material and cal- 
careous below. 

About half the acreage of the Ogden soils is drained 
and is cropped intensively. Areas undrained are in per- 
manent pasture or are wooded and also provide habitat 
for wildlife. 

Typical profile of a nearly level Ogden mucky peat in 
a wooded area (NEI4NEV, sec. 15, T. 12 N., R. 22 E.): 


1—0 to 10 inches, black (10YR 2/1) mucky peat; disintegrat- 
ed; friable; a few roots; neutral; clear, smooth bound- 
ary. 

210 to 24 inches, black (10YR 2/1) mucky peat; well decom- 
posed; peat fibers are distinct; friable; neutral ; 
clear, smooth boundary. 


3—24 to 36 inches, black (5YR 2/1) fibrous peat; well de- 
composed ; friable; neutral; abrupt, smooth boundary. 

IIC—36 inches +, grayish-brown (2.5Y 5/2) silty clay; mas- 
Sive; plastic and sticky; calcareous. 

The surface layer is black (10YR 2/1) or very dark brown 
(10YR 2/2) in color. The organic material generally is mucky 
peat but in places it contains layers of peat or muck. The un- 
derlying material ranges from clay loam to clay in texture. Its 
color is grayish brown (2.5Y 5/2) or light olive brown (2.5Y 
5/4). Depth to clayey material ranges from 18 to 60 inches in 
undrained areas and from 12 to 42 inches in drained areas. 

Ogden soils are similar to other organic soils in the county 
but are underlain by finer textured mineral material. The or- 
ganic material is not so thick in the Ogden soils as in the 
Houghton soils. 

_ Ogden mucky peat (0 to 2 percent slopes) (Od)—This 
is the only Ogden soil mapped in the county. The areas 
are either oblong or roughly circular. 

Included with this soil in mapping are small cultivated 
areas that have a surface layer of muck. 

The water table is at or near the surface of Ogden 
mucky peat for most of the year. Water ponds on the 
areas In spring and after a heavy rain. In drained areas 
the hazards of soil blowing and of subsidence are serious. 
Capability unit I1Iw-9; recreation group 8; planting 
group 6. 


Ozaukee Series 


The Ozaukee series consists of nearly level to steep, 
loamy soils that are well drained or moderately well 
drained. Most areas are gently sloping and are in the 
uplands west of the Milwaukee River in the southern part 
of the county. The soils formed in calcareous silty clay 
loam glacial till that had a capping of silt less than 20 
inches thick. 

In a typical profile the surface layer is friable, dark 
grayish-brown silt loam about 7 inches thick. The sub- 
soil is dark brown and is about 17 inches thick. It is firm 
silty clay in the upper 12 inches and firm silty clay loam 
in the next 5 inches. Just below is firm, dark-brown silty 
clay loam glacial till. 

Ozaukee soils have high available moisture capacity, 
moderately slow permeability, and medium internal 
drainage. Fertility is moderate, and the soils are suitable 
for deep-rooted plants. These soils are neutral in the 
surface layer, alkaline ia the subsoil, and calcareous 
below. 

Most areas of these soils are cropped intensively. Large 
areas, however, are in suburban and rural-residential 
uses. 

Typical profile of a gently sloping Ozaukee silt loam 
in a cultivated area (SW14SE14 sec. 21, T. 9 N., BR. 
DAH. ) 

Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2) silt loam ; 
moderate, medium, subangular blocky structure that 
breaks to moderate, medium, granular; friable; many 
roots; neutral; abrupt, smooth boundary. 

B2t—7 to 19 inches, dark-brown (7.5YR 4/3) silty clay; mod- 
erate, fine, angular blocky structure; firm; many 
roots; patchy dark-brown (7.5YR 3/2) clay coatings 
on peds; mildly alkaline; clear, wavy boundary. 

IIB3t—19 to 24 inches, dark-brown (7.5YR 4/4) silty clay 
loam; moderate, medium, subangular blocky struc- 
ture; firm; a few roots; a few glacial pebbles; mod- 
erately alkaline; clear, wavy boundary. 
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IIC—24 to 42 inches +, dark-brown (7.5YR 5/4) silty clay 
loam; glacial till; weak, thick, platy structure; firm ; 
contains limestone pebbles and cobblestones; cal- 
careous. 

The surface layer is very dark gray (10YR 3/1) in undis- 
turbed areas, where it is 3 to 5 inches thick, and dark grayish 
brown (10YR 4/2) in cultivated areas, where it is 7 to 9 
inches thick. Texture of the B2t horizon ranges from clay to 
heavy silty clay loam. Thickness of the solum ranges from 18 
to 26 inches. The underlying glacial till ranges from heavy silt 
loam to heavy silty clay loam in texture. In places mottles 
occur in the IIB3t horizon and below. 

Ozaukee soils are a drainage associate of the somewhat 
poorly drained Mequon soils and the poorly drained Ashkum 
soils. They are browner (7.5YR hue) in the B horizon than 
Kewaunee soils (SYR hue), and their solum and underlying 
material are finer textured than those in the Hochheim or 
Theresa soils. 

Ozaukee silt loam, 0 to 2 percent slopes (OvA)—This 
soil is on the higher parts of broad glacial ridges. The 
areas generally are irregular in shape. The soil is a few 
inches deeper to glacial till, but otherwise its profile 
is like the one described for the series. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Mequon silt loam, 1 to 3 per- 
cent slopes. 

The subsoil in this Ozaukee soil is clayey, and runoff 
is slow. As a result, this soil warms and dries slowly in 
spring and after a heavy rain. Capability unit IIs~7; 
recreation group 3; planting group 38. 

Ozaukee silt loam, 2 to 6 percent slopes (OuB)—Most 
areas of this soil are gently sloping and are on glacial 
ridges. A few areas are gently undulating, however, and 
have short slopes that face in different directions. The 
areas generally are large and are irregular in shape. The 
surface layer is thicker and depth to glacial till is slightly 
greater, but otherwise the profile is similar to that de- 
scribed for the series. 

Included with this soil in mapping are small eroded 
areas and small areas of somewhat poorly drained 
Mequon silt loam, 1 to 3 percent slopes. 

The hazard of water erosion is slight on this Ozaukee 
soil. Slopes are long and permeability of the lower layers 
is moderately slow. As a result runoff is medium, espe- 
cially during periods of heavy rain. Capability unit 
IIe-6; recreation group 3; planting group 3. 

Ozaukee silt loam, 2 to 6 percent slopes, eroded 
(OuB2).—This soil has the profile described for the series. 
The areas are on glacial ridges, and they generally 
are large and are irregular in shape. Part of the original 
surface layer has been removed through erosion, and 
material formerly in the second layer has been mixed 
with the remaining surface layer by plowing. As a 
result, the present surface layer is cloddy. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Mequon silt joam, 1 to 3 per- 
cent slopes, and some small severly eroded areas. Also in- 
cluded are small severely eroded areas that have a sur- 
face layer of clay loam and are more cloddy than this soil. 

The hazard of water erosion is slight on this Ozaukee 
soil. Slopes are long, and permeability of the lower layers 
is moderately slow. As a result, runoff is medium during 
periods of heavy rain. Capability unit IIe-6; recreation 
group 8; planting group 3. 

Ozaukee silt loam, 6 to 12 percent slopes, eroded 
(OuC2.)—Most areas of this soil are along waterways. A 


few areas, however, are undulating and have short slopes 
that face in different directions. The areas are either 
oblong or irregular in shape. This soil is slightly shal- 
lower to glacial till, but its profile otherwise is like that 
described for the series. 

Included with this soil in mapping are small severely 
eroded areas that have a surface layer of clay loam and 
some small areas that have moderately steep slopes. Also 
included are some small areas of pasture and woodland 
that are slightly eroded or are not eroded. 

The hazard of erosion is moderate on this Ozaukee soil. 
Because of the slope and moderately slow permeability of 
the lower layers, runoff is rapid during periods of heavy 
rain. Capability unit I[IIe-6; recreation group 3; plant- 
ing group 3. 

Ozaukee silt loam, 12 to 20 percent slopes, eroded 
(OuD2)—This soil is adjacent to drainageways in areas that 
generally are long and narrow. It is a few inches shal- 
ower to glacial till, but otherwise its profile is similar to 
the one described for the series. Part of the original sur- 
face layer has been removed through erosion, and clayey 
material formerly in the second layer has been mixed with 
the remaining surface layer by plowing. As a result, the 
present surface layer is cloddy. 

Included with this soil in mapping are small areas 
that have a surface layer of clay loam and are severely 
eroded. Also included are small steep areas and some 
small slightly eroded areas. 

The hazard of water erosion is severe on this Ozaukee 
soil. Because of the moderately steep slopes and the 
clayey lower layers, runoff is very rapid during periods 
of heavy rain. About half the acreage is cultivated, and 
hay and rotational pastures are dominant in these areas. 
The remaining acreage is In permanent grasses or is in 
trees. Capability unit [Ve—-6; recreation group 3; plant- 
ing group 3. 

Ozaukee silt loam, 20 to 30 percent slopes (OvE) —This 
soil is adjacent to drainageways in areas that are long 
and narrow. It is a few inches shallower to glacial till, 
but its profile otherwise is like that described for the 
series. 

Included with this soil in mapping are small eroded 
areas that have a surface layer of clay loam. Also included 
are some small very steep areas. 

The hazard of water erosion is very severe on this 
Ozaukee soil. Runoff is very rapid in spring and after 
a heavy rain. Most areas are in trees and grass. Capa- 
bility unit VIe-6; recreation group 3; planting group 3. 

Ozaukee clay loam, 6 to 12 percent slopes, severely 
eroded (OzC3)—This soil is along waterways in areas that 
are oblong or irregular in shape. The surface layer is 
loam and the second layer is thinner, but the profile 
otherwise is similar to that described for the series. Most 
of the original surface layer has been removed through 
erosion, and plowing has mixed much of the clayey ma- 
terial formerly in the second layer with the remaining 
surface layer. As a result, the present surface layer is 
cloddy. 

Included with this soil in mapping are small areas 
that have a surface layer of silt loam or silty clay loam. 

The hazard of water erosion is moderate on this Ozau- 
kee soil. Slopes are strong, and permeability of the lower 
layers 1s moderately slow. Runoff therefore is rapid dur- 
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ing periods of heavy rain. Capability unit [Ve-6; recre- 
ation group 3; planting group 38. 

Ozaukee clay loam, 12 to 20 percent slopes, severely 
eroded (OzD3)——This soil is in major drainageways in 
areas that generally are long and narrow. The surface 
layer is dominantly clay loam, and the second layer is 
thinner, but the profile otherwise is similar to that de- 
scribed for the series. Most of the original surface layer 
has been removed through erosion, and plowing has 
mixed much of the clayey material formerly in the second 
layer with the remaining surface layer. As a result, the 
present surface layer is cloddy. 

Included with this soil in mapping are small] areas 
that have a surface layer of silt loam or silty clay loam. 
Also included are some small areas that are steeper than 
this soul. 

The hazard of erosion is severe on this Ozaukee soil. 
Because of the slopes and the moderately slow permeabil- 
ity of the lower layers, runoff is very rapid in spring and 
after a heavy rain. Capability unit VIe-6; recreation 
eroup 8; planting group 38. 


Palms Series 


In the Palms series are nearly level, organic soils that 
are very poorly drained. These soils occur throughout the 
county in depressions, in low areas, and in the beds of 
old glacial lakes. They consist of the remains of reeds, 
sedges, and other fibrous plants and are underlain by 
loamy material at a depth of less than 5 feet. 

The surface layer in a typical profile is black mucky 
peat about 9 inches thick. It is underlain by about 23 
inches of friable, very dark brown muck to peaty muck. 
Below is friable, reddish-gray loam that is mottled and 
contains dolomitic pebbles. 

These soils have high available moisture capacity and 
moderate permeability. Internal drainage is very slow 
because of an almost permanent high water table. Fertil- 
ity is low. The soils generally are mildly alkaline in the 
organic material and calcareous below. 

About one-third of the acreage of the Palms soils is 
‘drained and cropped intensively. Areas undrained are in 
permanent pasture or are used as woodland and also 
provide habitat for wildlife. 

Typical profile of a nearly level Palms mucky peat in 
a wooded area (NW14NW1,, sec. 23, T. 11 N., R. 21 E.): 


‘i—0 to 9 inches, black (7.5YR 2/1) mucky peat and matted 
disintegrated peat; a few roots; mildly alkaline ; 
clear, smooth boundary. 

29 to 18 inches, black (7.5YR 2/1) muck; moderate, coarse, 
subangular blocky structure; friable; vertical cleav- 
age planes that have dark reddish-brown (5YR 3/4) 
coatings of iron jell and carbon; mildly alkaline ; 
clear, smooth boundary. 

3-18 to 32 inches, very dark brown (7.5YR 2/2) peaty muck ; 
weak, coarse, subangular blocky structure; friable ; 
mildly alkaline; abrupt, smooth boundary. 

TIC—32 to 60 inches +, reddish-gray (5YR 5/2) loam that 
contains dolomitic pebbles; massive; friable; com- 
mon, coarse, distinct, brownish-yellow (10YR 6/6) and 
ligat yellowish-brown (10YR 6/5) mottles at a depth 
below 40 inches; calcareous. 


The organic material generally is mucky peat, but in some 
places it contains layers of peat or muck. It generally is black 
(7.5YR 2/1) or very dark brown (10YR 2/2). Thickness of the 
organic layers ranges from 18 to 60 inches in undrained areas, 
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and from 12 to 42 inches in drained areas. The organic depos- 
its generally are alkaline, but in places they range to slightly 
acid. Texture of the underlying material (IIC horizon) ranges 
from sandy loam to silt. 

Palms soils are similar to other organic soils in the county, 
but they are underlain by material that is different in texture. 
They are not so deep to underlying tnineral material as the 
Houghton soils. 

Palms mucky peat (0 to 2 percent slopes) (Pc)—This 
is the only Palms soil mapped in the county. The areas 
are either oblong or roughly circular in shape. 

Included with this soil in mapping are small cultivated 
areas that have a surface layer of muck. Also included are 
small areas in which the organic material ranges from 
less than 12 inches to more than 60 inches in thickness. 

The water table is at or near the surface of Palms 
mucky peat for most of the year, and water 1s ponded 
on the areas in spring and after a heavy rain. In drained 
areas the hazards of soil blowing and subsidence are seri- 
ous. Capability unit IIw-8; recreation group 8; planting 
group 6. 


Pella Series 


Nearly level, loamy soils that are poorly drained are in 
the Pella series. These soils are mainly in the western 
part of the county in low broad areas and in drainage- 
ways. They formed in silty material underlain by cal- 
careous glacial drift. 

In a typical profile the surface layer is friable, black 
silt loam about 8 inches thick. Just below is firm, black 
silty clay loam about 4 inches thick. The subsoil is about 
14 inches thick. It is firm, dark-gray silty clay loam in 
the upper 11 inches and friable, gray light silty clay 
loam in the remaining 3 inches. Below is friable, gray silt 
and silty clay loam that is stratified and is mottled with 
yellowish brown. 

These soils have high available moisture capacity and 
moderately slow permeability. Internal drainage is very 
slow because of an almost permanent high water table. 
Fertility is high. The soils generally are alkaline in the 
upper three layers and are slightly calcareous to strongly 
calcareous below. 

Most areas of Pella soils have been drained and are 
cropped intensively. A few areas are used as pasture, 
woodland, or wildlife habitat. 

Typical profile of a nearly level Pella silt loam In a 
cultivated area (SW14,SW14, sec. 31, T. 10 N., R. 21 E.): 

Ap—0 to 8 inches, black (10YR 2/1) silt loam ; moderate, medi- 
um, granular structure; friable; many roots; mildly 
alkaline; abrupt, smooth boundary. 

A1—8 to 12 inches, black (10YR 2/1) silty clay loam; mod- 
erate, fine, angular blocky structure; firm; many 
roots; moderately alkaline; clear, smooth boundary. 

B2g—12 to 23 inches, dark-gray (5Y 4/1) silty clay loam; 
moderate, medium, prismatic structure that breaks to 
moderate, fine, angular blocky; firm; a few roots; a 
few, fine, distinct, yellowish-brown (10YR 5/6) mot- 
tles; a few very dark gray (5Y 3/1) organic stains on 
ped surfaces; moderately alkaline; clear, wavy bound- 
ary. 

IIB3g—23 to 26 inches, gray (5Y 5/1) light silty clay loam; 
moderate, medium, angular blocky structure; friable; 
many, coarse, prominent, yellowish-brown (10YR 5/6) 
mottles: a few thin silt seams; slightly calcareous ; 
clear, wavy boundary. 
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IICg—26 to 48 inches +, gray (5Y 5/1) silt and silty clay loam ; 
stratified; friable; many, coarse, distinct, yellowish 
brown (10YR 5/6) mottles; strongly calcareous. 

In color the A horizon ranges from black (10YR 2/1) to very 
dark brown (10YR 2/2) and very dark gray (10YR 3/1). 
Thickness of the A horizon ranges from 8 to 14 inches. The B 
horizon ranges from clay loam to silty clay loam in texture. 
Thickness of the solum ranges from 24 to 36 inches. The under- 
lying material ranges from silty clay loam to silt loam and silt 
in texture. The upper three layers are neutral to alkaline, and 
the material below is calcareous. 

Pella soils are deeper to glacial material than the Brookston 
soils. They have a lower content of sand than the Colwood 
soils. 

Pella silt loam (0 to 2 percent slopes) (Ph)—This is the 
only Pella soil mapped in the county. The areas are either 
long and narrow or roughly circular in shape. 

Included with this soil in mapping are small areas 
that have a surface layer that is partly peat or muck. 
Also included are small areas of Brookston and Colwood 
soils. 

Runoff is very slow on Pella silt loam. The water table 
is at or near the surface most of the year, and water is 
likely to stand in ponds on the areas in spring and after 
a heavy rain. Capability unit IIw-1; recreation group 7; 
planting group 5. 


Poygan Series 


Poygan series consists of nearly level, loamy soils that 
are very poorly drained. Most areas are in depressions and 
drainageways near Manawa soils in the eastern half of 
the county, but some areas are scattered throughout the 
western half. The soils formed in lake-laid, reddish silty 
clay loam and in redeposited lake-laid materials. Some 
areas, however, have a thin capping of silt on them. 

In a typical profile the surface layer is friable, black 
silty clay loam about 11 inches thick. The subsoil is about 
24. inches thick. It is firm, dark-gray silty clay loam in 
the upper 9 inches and very firm, gray silty clay in the 
next 12 inches. The remaining 3 inches is firm, gray and 
reddish-brown silty clay loam that has brownish-yellow 
mottles and a few pebbles. Below is firm, reddish-brown 
silty clay loam that 1s mottled with brownish yellow and 
eray and contains a few pebbles. 

These souls have high available moisture capacity and 
are slowly permeable. The water table is at or near the 
surface for most of the year. Internal drainage is slow. 
Fertility is moderate, but the soils are not suited to 
deep-rooted plants unless they are drained. The soils are 
mildly alkaline in the upper three layers and are cal- 
careous below a depth of about 32 inches. 

Most areas of these soils are drained and are used for 
crops. The remaining acreage is in small woodlots. 

Typical profile of a nearly level Poygan silty clay 
loam in a cultivated area (NEI4NW1,, sec. 30, T. 11 N., 
R. 22 E.): 


Ap—0 to 11 inches, black (10YR 2/1) silty clay loam; moder- 
ate, medium, granular structure; friable; many roots; 
mildly alkaline; abrupt, smooth boundary. 

Big—1l1 to 20 inches, dark-gray (10YR 4/1) silty clay loam; 
moderate, medium, subangular blocky structure; firm; 
many roots; very dark gray (10YR 3/1) organic 
stains on peds; a few, fine, faint mottles; mildly alka- 
line; clear, wavy boundary. 

B2g—20 to 32 inches, gray (10YR 5/1) silty clay; moderate, 


medium, angular blocky structure; very firm; a few 
roots; common, medium, distinct, yellowish-brown 
(10YR 5/6) mottles; mildly alkaline; clear, wavy 
boundary. 

B38g—s2 to 35 inches, gray (10YR 5/1) and reddish-brown 
(SYR 4/3) silty clay loam in equal parts; moderate, 
medium, subangular blocky structure; firm; common, 
medium, distinct, brownish-yellow (10YR 6/6) mot- 
tles; a few dolomitic pebbles; calcareous; clear, wavy 
boundary. 

C—35 to 60 inches +, reddish-brown (5YR 4/8) silty clay 
loam ; massive; firm; a few, medium, faint, brownish- 
yellow (10YR 6/6) and gray (10YR 5/1) mottles: a 
few dolomitic pebbles; strongly calcareous. 

The A horizon ranges from 7 to 14 inches in thickness, but 
it is thicker where material washed from surrounding uplands 
has accumulated. It is black (10YR 2/1) or very dark brown 
(10YR 2/2) in color. Thickness of the solum ranges from 18 
to 36 inches. Texture of the Bg horizon ranges from silty clay 
loam to clay, and the amount and intensity of mottles in this 
horizon ranges from few and faint to many and distinct. The 
C horizon ranges to 7.5YR in hus. The silty ciay loam in 
this horizon is coarser textured than is typical for the series. 
It is weakly stratified in places and contains stratified thin 
silt and fine sand. In some areas a few cobblestones are in the 
profile. In the western part of the county, the C horizon is 
stratified silty clay that contains thin layers of silt and lacks 
pebbles and cobblestones. 

Poygan soils are a drainage associate of the well-drained 
Kewaunee soils and the somewhat poorly drained Manawa 
soils. They are redder (5YR hue) in the lower part than Ash- 
kum soils. 

Poygan silty clay loam . to 2 percent slopes) (Py)— 
This is the only Poygan soil mapped in the county. The 
areas generally are small and irregular in shape. 

Included with this soil in mapping are some small areas 
that have a surface layer of silt loam and some areas 
that have a thicker surface layer than this soil because 
material washed from surrounding uplands has accumu- 
lated on them. Also included are small areas that are 
underlain by silt and silty clay and are free of pebbles. 
Still other included small areas have a surface layer 
of peat and muck. Another included area in the village 
of Belgium is underlain by sand at a depth of about 5 
feet. | 

Water is likely to pond on Poygan silty clay loam in 
spring and during a heavy rain. If this soil is cultivated 
when wet, clods form in it. Some areas along Sauk Creek 
near Belgium and Holy Cross are susceptible to flooding 
when the stream overflows. Capability unit IIw-1; recre- 


ation group 7; planting group 5. 
Radford Series 


Radford soils are nearly level or very gently sloping, 
loamy, and somewhat poorly drained. The areas are scat- 
tered throughout the county, in drainageways or in low 
areas, and receive material washed from surrounding up- 
lands. 'These soils formed in recent deposits of medium- 
textured alluvium and colluvium laid down on a loamy, 
poorly drained soil. 

The first 24 inches in a typical profile is friable, very 
dark grayish-brown silt loam that is mottled in the lower 
part. Below is an old buried horizon consisting of firm, 
very dark gray silt loam that also 1s mottled. The subsoil 
is an old buried subsoil and is about 22 inches thick. It 
is very firm, mottled, dark-gray silty clay loam in the 
upper 4 inches and firm, dark-gray clay loam in the next 
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6 inches. The remaining 12 inches is firm, dark-gray sandy 
clay loam underlain by loose, gray sand. 

These soils have high available moisture capacity and 
moderate permeability. Internal drainage is slow because 
of a temporary high water table. Fertility is high. The 
soils generally are mildly alkaline to a depth of about 
50 inches and calcareous below. 

Most areas of the Radford soils are cropped intensively. 
A few areas, however, are in permanent pasture. 

Typical profile of a nearly level Radford silt loam in 
a cultivated area (NEIZNW1, sec. 4, T. 11 N., R. 22 E.): 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, fine, subangular blocky structure; 
friable; many roots; mildly alkaline; abrupt, wavy 
boundary. 

A1—8 to 24 inches, very dark grayish-brown (10YR 3/2) silt 
loam; moderate, fine and medium, subangular blocky 
structure; friable; many roots; common, fine, promi- 
nent, dark reddish-brown (5YR 3/4) mottles; mildly 
alkaline; clear, smooth boundary. 

Albg—24 to 28 inches, very dark gray (10YR 3/1) heavy silt 
loam: moderate, medium, subangular blocky struc- 
ture; firm; a few roots; a few, fine, prominent mot- 
tles: mildly alkaline; clear, smooth boundary. 

B21bg—28 to 32 inches, dark-gray (10YR 4/1) silty clay loam ; 
moderate, medium, prismatic structure that breaks to 
weak, medium, angular blocky; very firm; a few 
roots; a few, fine, prominent mottles; mildly alkaline; 
clear, smooth boundary. 

B22bg—32 to 38 inches, dark-gray (10YR 4/1) clay loam; 
weak, coarse, prismatic structure that breaks to weak, 
coarse, angular blocky ; firm ; fragments of peat ; a few 
thin clay films; mildly alkaline; gradual, smooth 
boundary. 

B3bg—38 to 50 inches, dark-gray (10YR 4/1) sandy clay loam ; 
weak, coarse, prismatic structure; firm; common, 

“medium, prominent, reddish-brown (5YR 4/4) mot- 
tles; a few thin clay films; lenses of sand; mildly 
alkaline; diffuse, smooth boundary. 

Cbg—50 to 60 inches, gray (N 5/0) sand; single grain; loose; 

caleareous. 


The A horizon ranges from very dark gray (10YR 3/1) 
to dark brown (10YR 3/8) in color. Thickness of the re- 
cently deposited material ranges from 20 to 30 inches. The 
puried soil may be any poorly drained, loamy soil mapped in 
the county. Textures and colors are variable below a depth of 
36 inches. Depth to mottles ranges from 8 to 24 inches. The 
underlying material varies in texture, but it generally is loamy 
till or is sand and gravel. The soils are neutral to calcareous. 

Radford silt loam, 0 to 3 percent slopes (RaA).—This 
is the only Radford soil mapped in the county. It 1s In 
drainageways, and material washed from soils in the 
uplands has accumulated on the areas. The areas gen- 
erally are long and narrow. 

Included with this soil in mapping are small areas that 
are well drained or moderately well drained. Also in- 
cluded are a few areas that have a surface layer that is 
more clayey than that in this soil and some small areas 
of Manawa silt loam, 1 to 3 percent slopes. 

This Radford soil has a temporary high water table 1 
to 3 feet from the surface and receives runoff from sur- 
rounding higher areas. In spring and after a heavy rain, 
runoff water accumulates and water stands in ponds on 
the areas for short periods. Capability unit IIw-2; recrea- 
tion group 6; planting group 4. 


Ritchey Series 


The Ritchey series consists of nearly level to moder- 
ately steep, loamy soils that are well drained. These soils 
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are scattered mainly throughout the western half of the 
county. They are formed partly in silt and partly in 
glacial drift 10 to 20 inches thick over limestone bedrock. 

In a typical profile the surface layer is friable, dark 
erayish-grown silt loam about 6 inches thick. Just below 
is about 3 inches of friable, brown silt loam. The sub- 
soil is friable, yellowish-brown heavy silt loam in the 
upper 8 inches and firm, dark yellowish-brown silty clay 
loam that feels gritty in the next 3 inches. The remaining 
2 inches is very firm, brown to dark-brown clay loam 
that contains a few pebbles. Below is pale-brown dolo- 
mitic limestone bedrock. 

These soils have medium available moisture capacity 
and moderate permeability. Internal drainage is medium, 
and fertility is moderate. Root depth is moderately lim- 
ited. Reaction ranges from acid to alkaline. 

About a third of the acreage of the Ritchey soils is 
cultivated. The remaining acreage is in permanent pas- 
ture or is used as woodland. 

Typical profile of a nearly level Ritchey silt loam 
(NEI,NWY, sec. 9, T. 9 N., R. 21 E.): 


A1—0O to 6 inches, dark grayish-brown (10YR 4/2) silt loam ; 
moderate, medium to coarse, granular structure; fri- 
able; many roots; material from the A2 horizon has 
been mixed with this horizon by worms; mildly alka- 
line; clear, wavy boundary. 

A2—6 to 9 inches, brown (10YR 5/3) silt loam; moderate, 
thin to medium, platy structure; friable; many roots; 
slightly acid; clear, wavy boundary. 

Bi—9 to 12 inches, yellowish-brown (10YR 5/4) heavy silt 
loam; moderate, thick, platy structure that breaks to 
moderate, fine, subangular blocky; friable; a few 
roots; neutral; clear, wavy boundary. 

IIB21t—12 to 15 inches, dark yellowish-brown (10YR 4/4) 
silty clay loam that feels gritty; strong, medium, sub- 
angular blocky structure; thick continuous clay films; 
firm; a few weathered pebbles; mildly alkaline; clear, 
wavy boundary. 

IIB22t—15 to 17 inches, brown to dark-brown (7.5YR 4/2) 
heavy clay loam; strong, fine, subangular blocky 
structure; very firm; clay films on ped faces; a few, 
fine, black organic stains; a few pebbles; mildly alka- 
line; gradual, wavy boundary. 

TIR—17 inches +, pale-brown (10YR 6/3) dolomitic limestone 
bedrock. 


The Al horizon ranges from dark grayish brown (10YR 
4/2) to dark yellowish brown (10YR 4/4) in color. Texture of 
the B horizon ranges from heavy silt loam to silty clay loam. 
In some areas the upper part of the bedrock is fractured. 

Ritchey soils are similar to Knowles soils, but unlike them 
are less than 20 inches deep to bedrock. 

Ritchey silt loam, 0 to 6 percent slopes (RkB)—This 
soil has the profile described for the series. Nearly three- 
fourths of the acreage is gently sloping; the rest is nearly 
level. Bedrock is near the surface, and the areas are 
roughly circular. 

Included with this soil in mapping are small areas 
where bedrock crops out and some small areas that are 
only about 8 inches thick over bedrock. In these areas, 
root depth is severely limited and available moisture 
capacity is low. Also included are small areas that are 
more than 20 inches thick over bedrock. 

On the nearly level areas of this Ritchey soil, runoff 
is slow. On the gently sloping areas, runoff is medium 
and the hazard of water erosion is slight. Capability unit 
Ille—4; recreation group 4; planting group 2. 

Ritchey silt loam, 6 to 20 percent slopes, eroded 
(RkD2)—Areas of this soil are either oblong or irregular 
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in shape. Bedrock is near the surface. The soil is a few 
inches shallower to limestone bedrock, but the profile 
otherwise is similar to the one described for the series. 

Included with this soil in mapping are small areas 
where bedrock crops out and some smali areas that have 
a dark-brown surface layer and are only about 8 inches 
thick over bedrock. In these areas, root depth is limited 
and available moisture capacity is low. Also included are 
a few small areas that are slightly steeper than this soil 
and some small areas that are more than 20 inches deep 
to bedrock. 

Depending on the steepness of the slope, runoff is 
medium to rapid on this Ritchey soil and the hazard of 
water erosion is moderate to severe. Capability unit 
Vie-4; recreation group 4; planting group 2. 


Rodman Series 


Soils of the Rodman series are excessively drained, 
sloping to very steep, and loamy. These soils are on 
eskers and in kettle moraines, where water from melting 
olaciers removed the fine-textured material and left only 
coarse-textured material. The soils formed in a thin layer 
of loamy material over loose, gravelly and cobbly glacial 
outwash that contained much limestone. 

In a typical profile the surface layer is very friable, 
very dark brown sandy loam about 8 inches thick. The 
subsoil is very friable, brown sandy loam in the upper 3 
inches and loose, brown loamy sand in the remaining 2 
inches. Pale-brown, loose coarse sand, gravel, and cobble- 
stones are at a depth of about 13 inches. 

These soils have low available moisture capacity, rapid 
permeability, and rapid internal drainage. They are 
droughty and fertility is low. The soils are moderately 
alkaline in the surface layer and upper part of the sub- 
soil and are calcareous below. 

Rodman soils are mostly pastured or are used as wood- 
land. In this county they are closely intermixed with 
areas of Casco soils and are mapped only in complexes 
with those soils. The complexes are described under the 
Casco series. 

Typical profile of moderately steep Rodman sandy 
loam in an undisturbed area (NEI4,NEY, sec. 17, T. 12 
N., R. 21 E): 

A1—0 to 8 inches, very dark brown (10YR 2/2) sandy loam; 
weak, medium, granular structure; very friable; 
many roots; a few pebbles; moderately alkaline; clear, 
smooth boundary. 

B2—8 to 11 inches, brown (10YR 5/3) sandy loam; weak, 
medium, subangular blocky structure; very friable; 
many roots; a few pebbles; moderately alkaline; 
gradual, wavy boundary. 

B3—11 to 13 inches, brown (10YR 5/3) loamy sand; weak, 
medium, subangular blocky structure; loose; a few 
roots; many pebbles; calcareous; gradual, wavy 
boundary. 

C—13 to 60 inches, pale-brown (10YR 6/3), stratified coarse 
sand, gravel, and cobblestones; single grain; loose; 
calcareous. 

The surface layer is dominantly loam or sandy loam in 
texture, but it ranges from loam to gravelly sandy loam with- 
in a short distance. Thickness of the surface layer ranges from 
6 to 10 inches, and color ranges from very dark brown (10YR 
2/2) to dark grayish-brown (10YR 4/2). In disturbed areas 
the color is very dark grayish brown (10YR 3/2). The B hori- 
zon ranges from 8 to 7 inches in thickness. In places the C 


horizon is dominantly fine sand that includes some gravel and 
cobblestones. 

Rodman soils are shallower to free carbonates than the 
Casco soils and unlike them lack an argillic B horizon. 


Rollin Series 


In the Rollin series are nearly level organic soils that 
are very poorly drained. These soils are on low flats and 
in beds of old glacial lakes. The areas are mainly near 
Spring Lake in the northwestern part of the county. 
Rollin soils consist of the remains of sedges, grasses, 
reeds, and other fibrous plants. They are underlain by 
marl at a depth of less than 5 feet. 

The surface layer in a typical profile is friable, black 
mucky peat about 13 inches thick. It is underlain by 
friable, dark-brown peat about 15 inches thick. Below 1s 
friable, dark-gray and light-gray marl. 

These soils have high available moisture capacity and 
moderate permeability above the marl and moderately 
slow permeability in the marl. Internal drainage 1s very 
slow because of an almost permanent high water table. 
Fertility is low. The organic material is mildly alkaline, 
and the marl is strongly calcareous. 

Nearly all areas of the Rollin soils have sparse stands 
of tamarack, low shrubs, sedges, cattails, and other na- 
tural vegetation on them and provide habitat for wild- 
life. A few areas are in permanent pasture. 

Typical profile of a nearly level Rollin mucky peat in 
a marshy area (NW1I4NW4,, sec. 2, T. 12 N., R. 21 E.): 

1—0 to 13 inches, black (10YR 2/1) mucky peat; disintegrated ; 
friable; many roots; mildly alkaline; gradual, smooth 
boundary. 

2—13 to 28 inches, dark-brown (7.5YR 3/2) peat; partly 
decomposed; friable; a few roots; mildly alkaline; 
clear, smooth boundary. 

IICca—28 to 60 inches -+, mixed dark-gray (5Y 4/1) and 
light-gray (5Y 7/1), weathered marl that is partly 
disintegrated; friable; many snail and mussel shells 
are in the upper foot of this horizon; strongly cal- 
careous. 

In color the surface layer is black (10YR 2/1) or very dark 
brown (10YR 2/2). The organic material generally is mucky 
peat, but it ranges to peaty muck and muck in some places. 
The underlying marl contains varying amounts of snail and 
mussel shells, and in places it also contains sedimentary peat. 
Depth to the marl ranges from 24 to 42 inches. 

Rollin soils are similar to other organic soils in the county 
but are underlain by marl. The organic material is not so 
thick as in the Houghton soils. 

_ Rollin mucky peat (0 to 2 percent slopes) (Rw)—This 
is the only Rollin soil mapped in the county. The areas 
are roughly circular. 

Included with this soil in mapping are a few areas 
where marl is at a depth of as little as 12 inches. Also 
included are a few areas that have a surface layer of 
muck. 

The water table is at or near the surface of Rollin 
mucky peat for most of the year. Water is ponded on 
the areas in spring and after a heavy rain. In drained 
areas the hazards of erosion and subsidence are serious. 
Capability unit [Vw-7; recreation group 8; planting 
group 6. 

Rough broken land (30 to 60 percent slopes) (Ry) con- 
sists of reddish-brown silty clay loam glacial till. The 
areas are mostly long and narrow and are on the bluff 
along Lake Michigan. 
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Rapid and continuing geologic erosion has removed 
soil material from areas of this land type before a soil 
profile could develop. About half the areas consist of 
raw soil material, and the other half has a cover of vege- 
tation. The soil material generally is silty clay loam, but 
it ranges from silt loam to silty clay in texture. It 1s 
mildly alkaline to calcareous. Seepage and soil slipping 
are common. Runoff is very rapid, and the hazard of 
erosion is very severe. 

Rough broken land is used mainly for wildlife habitat 
and for recreation. Capability unit VIIIs-10; recreation 
group 10; planting group not assigned. 

Sandy and gravelly land (Sf) consists of cut and filled 
areas that are mainly in and around urban areas in the 
county. 

In cut or borrow areas, the original soil material has 
been removed by man and raw, fairly inert soil material 
is exposed. The banks of cut areas have been sloped and 
graded. As a result the areas blend in with adjacent, rela- 
tively undisturbed soil areas and can be used as sites for 
buildings and highways or other kinds of transportation 
facilities. 

In filled areas the fill material ranges from 1 to about 
5 feet in thickness. Originally, the areas generally con- 
sisted of mineral soils that were somewhat poorly 
drained to very poorly drained. Some of the areas how- 
ever originally contained well-drained mineral soils, and 
some other areas consisted of organic soils. 

The soil material in this land type is mainly sand or 
gravel, but it generally is a mixture of the two and con- 
tains very little fine material. In cut areas the material 
generally is stratified sand and gravel. In filled areas the 
soil material is more variable and includes some cinders, 
boulders, inorganic trash, and rubble. 

The water-holding capacity is lower in Sandy and 
gravelly land than in Clayey land or in Loamy land. 
Capability unit VITIs-10; recreation group 1; planting 
group 2. 

Sandy lake beaches (2 to 6 percent slopes) (Sfb) consists 
of light-gray and very pale brown sand deposited by 
water. It is gently sloping and occupies a long narrow 
area bordering Lake Michigan. The width of the area 
varies between 100 and 300 feet, depending on the water 
level of the lake. 

The sand that makes up this land type is medium in 
size. It is slightly acid. Part of the sand is continually 
washed and rewashed by wave action. The part that is 
not being washed is droughty and is susceptible to blow- 
ing. 
Sandy lake beaches are used mainly for recreation. 
Vegetation seldom grows on the areas. Capability unit 
VIIIs-10; recreation group 10; planting group not 
assigned. 


Saylesville Series 


The Saylesville series consists of nearly level to gently 
sloping, loamy soils that are well drained and moderately 
well drained. These soils are in the higher parts of old 
lakebeds in the western part of the county. They formed 
in lake-laid silt and clay. Some areas, however, have a 
thin capping of silt on them. 


In a typical profile the surface layer is friable, dark 
grayish-brown silt loam about 9 inches thick. The sub- 
soil is firm, dark reddish-brown clay in the upper 8 
inches and firm, brown silty clay in the remaining 4 
inches. Below is firm, brown, stratified silt and silty clay. 

These soils have high available moisture capacity and 
slow permeability. Internal drainage is medium, and 
fertility is high. The soils are mildly alkaline to a depth 
of about 17 inches and are slightly calcareous to strongly 
calcareous below. 

Nearly all areas of Saylesville soils are cultivated and 
are cropped intensively. 

Typical profile of a nearly level Saylesville silt loam 
in a cultivated area (SEI4SE, sec. 7, T. 12 N., R. 21 
E.): 

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam ; 
moderate, medium, granular structure; friable; many 
roots; mildly alkaline; abrupt, smooth boundary. 

B2t—9 to 17 inches, dark reddish-brown (5YR 3/4) clay; 
moderate, fine, angular blocky structure; firm; many 
roots; dark reddish-brown (5YR 3/2) clay flows and 
organic flows are along root channels and on the sur- 
face of some peds; mildly alkaline; clear, wavy 
boundary. 

B3t—17 to 21 inches, brown (7.5YR 5/3) silty clay; moderate, 
medium, angular blocky structure; firm; a few roots; 
segregated lime coatings on peds; slightly calcareous ; 
clear, wavy boundary. 

C—21 to 60 inches +, brown (7.5YR 5/8) silt and silty clay ; 
stratified ; firm; segregated lime; strongly calcareous. 

In color the surface layer is dark grayish brown (10YR 4/2) 
and dark brown (10YR 4/3). Texture of the B2t horizon is 
silty clay or clay. In places mottles are in the B3t horizon and 
below. Thickness of the solum ranges from 15 to 30 inches. In 
places the amount of silt increases below a depth of 30 inches 
and thin strata of fine sand occur. 

Saylesville soils are a drainage associate of the somewhat 
poorly drained Martinton soils. They are finer textured than 
Sisson soils. 

Saylesville silt loam, 0 to 2 percent slopes (ShA).— 
This soil has the profile described for the series. The 
areas generally are oblong or irregular in shape. 

Included with this soil in mapping are small areas 
that have a surface layer of silty clay loam. Also in- 
cluded are small areas of somewhat poorly drained Mar- 
tinton silt loam, 1 to 8 percent slopes, and of well- 
drained Sisson fine sandy loam, 1 to 6 percent slopes, 
eroded. 

The lower layers of this Saylesville soil are clayey, and 
runoff is slow. As a result, the soil warms and dries slow- 
ly in spring and after a heavy rain. Capability unit 
IIs-7; recreation group 8; planting group 3. 

Saylesville silt loam, 2 to 6 percent slopes, eroded 
(ShB2)—This soil occupies rises in old lakebeds. ‘The areas 
generally are oblong or irregular in shape. The soil is 
slightly shallower to underlying silt and silty clay and 
has a slightly thinner surface layer, but otherwise its 
profile is similar to that described for the series. 

Included with this soil in mapping are some small 
areas that are more sloping than this soil and some small 
areas that have a thicker surface layer. Also included 
are small areas of Sisson fine sandy loam, 1 to 6 percent 
slopes, eroded. | 

On this Saylesville soil, runoff is medium and the haz- 
ard of water erosion is slight. Capability unit [le-6; 
recreation group 3; planting group 3. 
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Sebewa Series 


Nearly level, loamy, poorly drained soils are in the 
Sebewa series. These soils are on low flats and in depres- 
sions on outwash terraces throughout the county. They 
formed partly in loamy material and partly in calcareous 
outwash sand and gravel. 

In a typical profile the surface layer is friable, black 
silt loam about 10 inches thick. The subsoil is about 19 
inches thick. It is firm, gray heavy silty clay loam in the 
upper 8 inches. The next 8 inches is friable, gray silty 
clay loam that feels gritty, and the remaining 8 inches is 
gray and brown loam. These last two layers are mottled 
with yellowish brown. Below is loose, pale-brown, strati- 
fied sand and gravel that also is mottled with yellowish 
brown. 

These soils have medium available moisture capacity 
and moderate permeability. Internal drainage is very 
slow because of an almost permanent high water table. 
Fertility is moderate. The upper two layers are mildly 
alkaline. 

Most areas of the Sebewa soils are drained and are 
cropped intensively. Areas undrained are used as perma- 
nent pasture or as woodland and also provide habitat for 
wildlife. 

Typical profile of a nearly level Sebewa silt loam in a 
cultivated area (SEI4SEY, sec. 30, T. 9 N., R. 21 E.): 


Ap—OoO to 10 inches, black (10YR 2/1) silt loam; weak, fine, 
subangular blocky structure; friable; many roots; 
mildly alkaline; abrupt, smooth boundary. 

B21tg—10 to 18 inches, gray (5Y 5/1) heavy silty clay loam; 
moderate, very fine, angular blocky structure; thick 
continuous clay films; firm; a few roots; a few 
organie stains; mildly alkaline; clear, smooth bound- 
ary. 

II B22tg—18 to 26 inches, light-gray to gray (5Y 6/1) silty 
clay loam that feels gritty; moderate, fine, angular 
blocky structure; thin patchy clay films; friable; a 
few roots; common, medium, distinct, yellowish-brown 
(10YR 5/6 and 5/8) mottles; a few pebbles and sand 
spots; neutral; clear, wavy boundary. 

IIB8g—26 to 29 inches, heavy loam that is 40 percent gray 
(5Y 6/1) and 60 percent brown (10YR 5/8); weak, 
medium, subangular blocky structure; friable; many, 
coarse, distinct, yellowish-brown (10YR 5/8) mottles ; 
many pebbles; moderately alkaline; clear, wavy 
boundary. 

IIC—29 to 60 inches +, pale-brown (10YR 6/3) medium sand 


and gravel; stratified; single grain; loose; a few, . 


coarse, faint, yellowish-brown (10YR 5/6) mottles; 
strongly caleareous. 


The A horizon ranges from 9 to 12 inches in thickness. Tex- 
ture of the B2 horizon is sandy clay loam, clay loam, or silty 
clay loam that feels gritty. Thickness of the solum ranges from 
24 to 36 inches. 

Sebewa soils are a drainage associate of the well-drained 
Dresden soils and the somewhat poorly drained Matherton 
soils. Their solum is thicker than that of the Mussey soils. 

Sebewa silt loam (0 to 2 percent slopes) (Sm)—This is 
the only Sebewa soil mapped in the county. The areas 
are elther long and narrow or are circular. 

Included with this soil in mapping are small areas 
that have a surface layer of loam. Also included are 
small areas of the somewhat poorly drained Matherton 
soils. Other included small areas have a surface layer 
of peat or muck. 

The water table is at or near the surface of Sebewa 
silt loam for most of the year. Water is likely to pond on 
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the areas for fairly long periods in spring and after a 
heavy rain. Capability unit Ilw-5; recreation group 7; 
planting group 5. 


Sisson Series 


The Sisson series consists of nearly level to steep, 
loamy soils that are well drained. These soils are mainly 
in the western part of the county in the beds of old 
glacial lakes or are on benches. Some of the nearly level 
to gently sloping areas, and all of the steeper areas, are 
closely intermixed with areas of Casco and Hochheim 
soils. Sisson soils formed in lake-laid silt and fine sand. 
Some areas, however, have a thin capping of silt on 
them. 

In a typical profile the surface layer is friable, dark 
erayish-brown fine sandy loam about 9 inches thick. It 
overlies friable, brown very fine sandy loam about 3 
inches thick. The subsoil 1s about 12 inches thick. It is 
friable, brown very fine sandy loam in the upper 4 inches 
and firm, dark-brown clay loam in the remaining 8 
inches. Below is friable, pale-brown silt and fine sand. 

These soils have high available moisture capacity and 
moderate permeability. Internal drainage is medium, 
and fertility is moderate. The surface layer and the sub- 
soil are alkaline, and the underlying material is cal- 
careous. 

Most areas of the Sisson soils are cultivated inten- 
sively. 

Typical profile of a gently sloping Sisson fine sandy 
loam in a cultivated area (NWI4SW,, sec. 11, T. 12 N., 
R. 21 E.): 


Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam; weak, medium, granular structure; friable; 
many roots; mildly alkaline; abrupt, smooth bound- 


ary. 

A2—9 to 12 inches, brown (10YR 5/3) very fine sandy loam; 
weak, medium, platy structure; friable; many roots; 
mildly alkaline; clear, smooth boundary. 

B1i—12 to 16 inches, brown (7.5YR 5/4) very fine sandy loam; 
moderate, fine, subangular blocky structure; friable; 
many roots; mildly alkaline; clear, smooth boundary. 

B2t—16 to 24 inches, dark-brown (7.5YR 4/4) light clay loam; 
moderate, medium, subangular blocky structure; firm; 
a few roots; dark-brown (7.5YR 3/2) clay coatings 
on ped surfaces; mildly alkaline; clear, smooth bound- 
ary. 

C—24 to 60 inches, pale-brown (10YR 6/8), stratified silt, 
very fine sand, and fine sand; friable; strongly cal- 
careous. 


The surface layer is dark grayish brown (10YR 4/2) or 
brown (10YR 4/8) in color. Thickness of the solum ranges 
from 24 to 30 inches. In some places mottles occur below a 
depth of 24 inches. The proportion, sequence, and color of the 
silt and very fine sand in the stratified C horizon vary. Thin 
strata of clay are common. 

Sisson soils are a drainage associate of the somewhat poorly 
drained variants from the Darroch series and the poorly drain- 
ed Colwood soils. They are coarser textured throughout the 
profile than Saylesville soils, which formed in lake-laid silt 
and clay, and are sandier in the upper part of the profile than 
Zurich soils. 


Sisson fine sandy loam, 1 to 6 percent slopes, eroded 
(SrB2)—This is the only Sisson soil mapped in the county. 
The areas are irregular or long and narrow in shape. 

Included with this soil in mapping are small areas 
that have slightly steeper slopes than this soil. Also in- 
cluded are small areas in which the lower part of the 
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second layer is mottled and small areas where the sec- 
ond layer is very thin or is lacking. In many places, 
where the surface layer is lacking the second layer 1s 
calcareous. 

Runoff is slow on this Sisson soil. The hazard of water 
erosion is slight. Capability unit Ile-1; recreation group 
1; planting group 3. 


Theresa Series 


Gently sloping, loamy soils that are well drained are 
in the Theresa series. These soils are in the western part 
of the county in the uplands on side slopes and ridges. 
They formed in loamy glacial till that had a capping of 
silt 12 to 18 inches thick. 

The surface layer in a typical profile is friable, dark 
grayish-brown silt loam about 9 inches thick. It overlies 
friable, brown silt loam about 8 inches thick. The sub- 
soil is firm, is dark brown to brown, and is about 18 
inches thick. It is silty clay loam in the upper 4 inches 
and clay loam in the remaining 14 inches. Below is fri- 
able, yellowish-brown loamy glacial till. 

These soils have high available moisture capacity and 
moderate permeability. Internal drainage is medium, and 
fertility is moderate. The upper layers are mildly alka- 
line, and the underlying till is strongly calcareous. 

Most areas of the Theresa soils are cultivated. Corn, 
oats, and alfalfa are the common crops. 

Typical profile of a gently sloping Theresa silt loam 
in a cultivated area (NEI4,NEY, sec. 8, T. 9 N., R. 21 
E.): 


Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam ; 
moderate, medium, granular structure; friable; many 
roots; mildly alkaline; abrupt, smooth boundary. 

A2—9 to 12 inches, brown (10YR 5/3) silt loam; moderate, 
medium, platy structure; friable; many roots; mildly 
alkaline; gradual, irregular boundary. 

Bit—12 to 16 inches, dark-brown (10YR 4/8) silty clay loam ; 
moderate, fine, subangular blocky structure; firm; 
many roots; mildly alkaline; clear, wavy boundary. 

IIB2t—16 to 22 inches, dark-brown (7.5YR 4/4) heavy clay 
loam; moderate to strong, fine, subangular blocky 
structure; firm; many roots; continuous, conspicuous 
clay films; a few pebbles and cobblestones; mildly 
alkaline; abrupt, wavy boundary. 

TIB3t—22 to 30 inches, brown (10YR 4/3) sandy clay loam; 
moderate, fine, subangular blocky structure; firm; 
a few roots; some pebbles and cobblestones; moder- 
ately alkaline; gradual, irregular boundary. 

IIC—30 to 60 inches +, yellowish-brown (10YR 5/4) loamy 
glacial till; massive to weakly stratified in places; 
friable; many pebbles and cobblestones; strongly 
calcareous. 


The surface layer ranges from very dark brown (10YR 2/2) 
to a depth of 3 to 5 inches in undisturbed areas to dark brown 
(10YR 4/3) in cultivated areas. Thickness of the solum ranges 
from 24 to 36 inches. The underlying glacial till ranges from 
silt loam that feels gritty to sandy loam in texture. It ranges 
from 10YR to 7.5YR in hue in the northwestern corner of the 
county. Pebbles and cobblestones are common in the profile. 
Undisturbed areas have a few stones on the surface. 

Theresa soils have a thicker capping of silt and a thicker 
solum than Hochheim soils. 


Theresa silt loam, 2 to 6 percent slopes (ThB)—This is 
the only Theresa soil mapped in the county. The areas 
are irregular or roughly circular in shape. 

Included with this soil in mapping are small nearly 
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level areas and small moderately eroded areas. Also in- 
cluded are small areas of Hochheim soils. 

Runoff is medium on this Theresa soil. The hazard of 
water erosion is slight. Capability unit IIe-1; recreation 
group 2; planting group 38. 


Wasepi Series 


Wasepi soils are nearly level, loamy, and somewhat 
poorly drained. They are on sandy outwash terraces 
along streams and drainageways throughout the county. 
The soils formed in sandy outwash underlain by calcare- 
ous sand that contained some gravel. 

In a typical profile the surface layer is very friable, 
very dark grayish-brown sandy loam about 8 inches 
thick. The subsoil is about 22 inches thick and has 
strong-brown, grayish-brown, and yellowish-brown mot- 
tles. It is very friable, dark-brown sandy loam in the 
upper 7 inches and friable, dark yellowish-brown to 
brown sandy clay loam in the 8 inches below. The re- 
maining 7 inches is very friable, dark yellowish-brown 
loamy sand. Below is loose, pale-brown sand and gravel 
that 1s stratified and contains yellowish-brown mottles. 

These soils have medium available moisture capacity 
and moderately rapid permeability. The water table is 
less than 1 foot from the surface for short periods. In- 
ternal drainage is slow. Fertility is low. The soils are 
mildly alkaline to neutral to a depth of about 30 inches 
and calcareous below. Most areas are cultivated. 

Typical profile of a gently sloping Wasepi sandy loam 
in a cultivated area (NEI4NW1,, sec. 26, T. 10 N., R. 21 
Mays 


Ap—0O to 8 inches, very dark grayish-brown (10YR 3/2) sandy 
loam: weak, medium, crumb structure; very friable; 
many roots; mildly alkaline; abrupt, smooth bound- 
ary. 

Bi—-S to 15 inches, dark-brown (10YR 4/3) sandy loam; 
weak, medium to coarse, subangular blocky structure ; 
very friable; many roots; common, fine, faint, strong- 
brown (7.5YR 5/6) mottles; neutral; clear, smooth 
boundary. 

B21t—15 to 19 inches, dark yellowish-brown (10YR 3/4) sandy 
clay loam; weak to moderate, medium, subangular 
blocky structure; thick continuous clay films; friable; 
a few roots; common, weak, faint, grayish-brown 
(10YR 5/2) and yellowish-brown (10YR 5/6) mottles; 
mildly alkaline; clear, wavy boundary. 

B22t—19 to 23 inches, brown (10YR 5/8) sandy clay loam; 
weak to moderate, medium, subangular blocky struc- 
ture; thick continuous clay films; friable; a few 
roots; common, fine, faint, grayish-brown (10YR 5/2) 
and yellowish-brown (10YR 5/6) mottles; mildly 
alkaline; clear, wavy boundary. 

B38—23 to 30 inches, dark yellowish-brown (10YR 4/4) co- 
herent loamy sand; weak, medium, subangular blocky 
structure; very friable; common, fine, faint, grayish- 
brown (10YR 5/2) and yellowish-brown (10YR 5/6) 
mottles; mildly alkaline; clear, wavy boundary. 

C—30 to 60 inches, pale-brown (10YR 6/3) medium sand that 
includes some gravel; stratified; single grain; loose; 
many, coarse, distinct, yellowish-brown (10YR 5/6) 
mottles ; caleareous. 


The surface layer is very dark gray (10YR 3/1) and very 
dark grayish brown (10YR 3/2) in color. In places the B hori- 
zon is partly degraded and a weak Birb horizon has formed. 
Texture of the B2t horizon ranges from sandy loam to 
sandy clay loam that is less than 10 inches thick. Thickness of 
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the solum ranges from 24 to 40 inches. In places gravel occurs 
throughout the profile. 

Wasepi soils are a drainage associate of the well-drained 
Boyer soils. They have a deeper solum than the Fabius soils 
and a coarser textured solum than the Matherton soils. 

Wasepi sandy loam, 1 to 3 percent slopes (WmA).— 
This is the only Wasepi soil mapped in the county. It 
occupies the lower parts of sandy outwash terraces along 
drainageways. The areas are oblong or are long and 
narrow. 

Included with this soil in mapping are a few small 
areas that have a surface layer of loam or loamy sand 
and some small gently sloping areas. Some of these 
areas lack a B horizon. Also included are a few small 
areas that are mottled at a greater depth than this soil. 
In other included areas, the third and fourth layers are 
thicker than 10 inches. Still other included small areas 
are underlain by silty clay loam at a depth of 380 to 60 
inches. 

Runoff is very slow on this Wasepi soil. The hazard of 
soil blowing is slight. Capability unit IIw-5; recreation 
eroup 6; planting group 4. 

Wet alluvial land (0 to 3 percent slopes) (Ww) consists 
dominantly of silt loam soil material, but it ranges to 
sandy loam and in places contains thin sandy layers. The 
surface layer is black and is about 8 inches thick. Gray 
mottles are immediately below. The soil material 1s 
neutral to alkaline. 

Included with this land type, west of State Highway 
57 and north of Thiensville, is an area underlain by 
dolomitic limestone bedrock at a depth of about 18 
inches. Also included are some areas of Marsh that are 
too small to be mapped separately. 

Wet alluvial land has a permanent high water table 
and is subject to frequent flooding when the streams 
overflow. The areas are used for permanent pasture, as 
woodland, or as wildlife habitat. Capability unit Vw-14; 
recreation group 9; planting group not assigned. 


Yahara Series 


The Yahara series consists of nearly level to gently 
sloping, loamy soils that are somewhat poorly drained. 
These soils are in the western half of the county in old 
glacial lakebeds and drainageways and on foot slopes. 
They formed in lake-laid silt and fine sand. 

In a typical profile the surface layer is friable, very 
dark gray very fine sandy loam about 10 inches thick. 
The subsoil is friable, yellowish-brown loam that is about 
6 inches thick and has strong-brown mottles. Just below 
is friable, pale-brown, laminated silt and fine sand that 
has grayish-brown and brownish-yellow mottles. 

These soils have high available moisture capacity and 
moderate permeability. The water table temporarily oc- 
curs 1 to 3 feet from the surface, and internal drainage 1s 
slow. The surface layer and the upper part of the subsoil 
are mildly alkaline, and the material below is calcareous. 
Fertility is moderate. 

Most areas of Yahara soils are drained and are used 
for crops. Areas undrained remain in pasture or woods. 

Typical profile of a nearly level Yahara very fine 
sandy loam in a cultivated area (NW14SEY, sec. 16, T. 
12 N., R. 21 E.): 


ot 


Ap—O to 10 inches, very dark gray (10YR 3/1) very fine 
sandy loam; weak, medium, granular structure; fri- 
able; many roots; mildly alkaline; abrupt, smooth 
boundary. 

B1i—10 to 12 inches, yellowish-brown (10YR 5/4) loam; weak, 

medium, subangular blocky structure; friable; a few 

roots ; common, medium, distinct, strong-brown (7 5OYR 

5/8) and grayish-brown (10YR 3/2) mottles; con- 

tains seams of silt and fine sand; mildly alkaline; 

clear, wavy boundary. 

to 16 inches, yellowish-brown (10YR 5/4) loam; 

medium to coarse, subangular blocky structure; fri- 

able; a few roots; common, medium, distinct, strong- 

brown (7.5YR 5/8) and grayish-brown (10YR 3/2) 

mottles; contains seams of silt and fine sand; calcar- 

eous; clear, wavy boundary. 

C—16 to 60 inches +, pale-brown (10YR 6/3) laminated silt 
and fine sand; friable; common, medium, distinct, 
erayish-brown (10YR 5/2) and brownish-yellow 
(10YR 6/8) mottles; strongly calcareous. 

In color the surface layer is black (10YR 2/1), very dark 
gray (10YR 3/1), or very dark grayish brown (10YR 3/2) 
Thickness of the B horizon ranges from 3 to 12 inches. Depth 
to free carbonates ranges from 0 to 15 inches. Mottling begins 
at a depth between 8 and 14 inches. In places the underlying 
material includes thin, clayey strata. 

Yahara soils are the drainage associate of the poorly 
drained Keowns soils. They are deeper to free carbonates than 
the variants from the Darroch series and are coarser textured 
than Martinton soils, but they lack the argillic horizon that is 
typical of those soils. 

Yahara very fine sandy loam, 1 to 3 percent slopes 
(YhA).—This is the only Yahara soil mapped in the county. 
The nearly level areas are in old lakebeds, and the very 
gently sloping areas are on the edges of drainageways. 
The areas are irregular or are long and narrow 1n shape. 

Included with this soil in mapping are small areas 
that are more sloping than this soil. Also included are 
small areas that have a surface layer of loam or silt loam 
and some small areas that have clayey material at a 
depth of 30 to 60 inches. Other included small areas con- 
sist of poorly drained Keowns silt loam. 

Runoff is slow on this Yahara soil. Water is likely 
to pond on the nearly level areas during wet seasons. 
The hazard of water erosion is slight on the very gently 
sloping areas. Capability unit I1Iw-8; recreation group 
6; planting group 4. 


B2—12 


Zurich Series 


The Zurich soils are nearly level to gently sloping, 
loamy, and well drained. They occur mainly in the west- 
ern part of the county in old glacial lakebeds and on 
benches. These soils formed in lake-laid silt and fine 
sand. Some areas, however, have a thin capping of silt 
on them. 

In a typical profile the surface layer is friable, dark 
erayish-brown silt loam about 9 inches thick. The subsoil 
is firm, brown to dark-brown silty clay loam about 14 
inches thick. Below is friable, pale-brown, stratified silt 
and fine sand that has brownish-yellow mottles. 

These soils have high available moisture capacity and 
moderate permeability. Internal drainage is medium, and 
fertility is moderate. The surface layer and subsoil are 
mildly alkaline, and the underlying silt and fine sand 
are calcareous. 

Zurich soils are used mainly for farming, and most 
areas are cultivated intensively. 
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Typical profile of a nearly level Zurich silt loam in a 
cultivated area (NW1I4ANWY], sec. 32, T. 10 N., R. 21 E.): 


Ap—0O to 9 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, medium, granular structure; friable; many 
roots; mildly alkaline; abrupt, smooth boundary. 

Bit—9 to 14 inches, brown (10YR 4/3) light silty clay loam; 
moderate, medium, subangular blocky structure; fri- 
able; many roots; mildly alkaline; clear, smooth 
boundary. 

B2t—14 to 21 inches, brown (10YR 4/8) silty clay loam; 
moderate, medium, angular blocky structure; firm; 
many roots; continuous, dark-brown (10YR 3/8) clay 
films on ped surfaces; mildly alkaline; clear, wavy 
boundary. 

B3t—21 to 23 inches, brown (10YR 4/3), stratified silty clay 
loam and silt; moderate, medium, subangular blocky 
structure; firm; a few roots; a few, fine, faint mot- 
tles; mildly alkaline; clear, wavy boundary. 

C—23 to 60 inches, pale-brown (10YR 6/3), stratified silt and 
fine sand; friable; common, medium, distinct, brown- 
ish-yellow (10YR 6/5 and 6/6) mottles; strongly cal- 
careous. 


The surface layer is dark grayish brown (10YR 4/2) or 
brown (10YR 4/8) in color. Thickness of the solum ranges 
from 15 to 30 inches. In places mottles occur in the B3t hori- 
zon and below. The proportion, sequence, and color of the silt 
and fine sand in the stratified C horizon vary. Thin clayey 
strata are common. 


Zurich soils are a drainage associate of the somewhat poorly 
drained Darroch soils and the poorly drained Colwood soils. 
They are coarser textured in the B and C horizons than 
Saylesville soils, which formed in lacustrine silt and clay. 

Zurich silt loam, 0 to 2 percent slopes (ZuA)—This soil 
has the profile described for the series. The areas are 
roughly circular. 

Included with this soil in mapping are small areas that 
have mottles in the lower part of the second layer and 
a few small areas where the second layer is very thin or 
is lacking. In areas where the second layer is lacking, 
the surface layer is calcareous in many places. 

Runoff is slow on this Zurich soil. Capability unit I-1; 
recreation group 1; planting group 3. 

Zurich silt loam, 2 to 6 percent slopes, eroded (ZuB2).— 
Areas of this soil are irregular or are long and narrow. 
The soil is a few inches shallower to silt and fine sand, 
but otherwise its profile is lke that described for the 
series. 

Included with this soil in mapping are small areas that 
are slightly steeper than this soil. Also included are 
small areas that have mottles in the lower part of the 
second layer and some small areas where the second 
layer is very thin or is lacking. In areas where the sec- 
ond layer is lacking, the surface layer is calcareous in 
many places. 

Runoff on this Zurich soil 1s medium, and the hazard 
of water erosion is slight. Capability unit IIe-1; recre- 
ation group 1; planting group 3. 


Use and Management of the Soils 


This section explains the system of classification used 
by the Soil Conservation Service and the basic prac- 
tices of management that apply to all of the soils. Next 
management of the soils by capability units is described 
and predicted average acre yields of the principal crops 
are given. Then management of the soils for woodland, 


for wildlife, for engineering, and for nonfarm purposes 
is described. 


Capability Groups of Soils 


Capability classification is the grouping of soils to 
show, in a general way, their suitability for most kinds 
of farming. It is a practical classification based on limi- 
tations of the soils, the risk of damage when they are 
used, and the way they respond to treatment. The classi- 
fication does not apply to most horticultural crops, or 
to rice and other crops having special requirements. The 
soils are classified according to degree and kinds of per- 
manent limitation, but without consideration of major 
and generally expensive landforming that would change 
the slope, depth, or other characteristics of the soils; and 
without consideration of possible major reclamation. 

In the capability system all soils are grouped at three 
levels, the capability class, subclass, and unit. These are 
discussed in the following paragraphs. 

CAPABILITY CLAssES, the broadest grouping, are desig- 
nated by Roman numerals, I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class II soils have some limitations that reduce the 
choice of plants or require moderate conserva- 
tion practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that re- 
strict the choice of plants, require very careful 
management, or both. 

Class V soils are subject to little or no erosion but 
have other limitations, impractical to remove, 
that limit their use largely to pasture, range, 
woodland, or wildlife food and cover. 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, 
or wildlife food and cover. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to grazing, woodland, or 
wildlife. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plant 
production and restrict their use to recreation, 
wildlife, or water supply, or to esthetic pur- 
poses. 


CAPABILITY SUBCLASSES are soll groups within one 
class; they are designated by adding a small letter, e, 
w, 8, or c, to the class numeral, for example Ile. The 
letter e shows the main limitation 1s risk of erosion un- 
less close-growing plant cover is maintained; w shows 
that water in or on the soil interferes with plant growth 
or cultivation (in some soils the wetness can be partly 
corrected by artificial drainage) ; s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, but 
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not in Ozaukee County, shows that the chief limitation 
is climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only subclasses indicated by w, s, and c, because 
the soils in it are subjected to little or no erosion, 
though they have other limitations that restrict their 
use largely to pasture, range, woodland, wildlife, or 
recreation. 

Capapitiry Units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils. Capability units are 
generally designated by adding an Arabic numeral to 
the subclass symbol, for example, IIe-2 or IIIe—4. Thus, 
in one symbol, the Roman numeral designates the capa- 
bility class, or degree of limitation, and the small letter 
indicates the subclass, or kind of limitation, as defined 
in the foregoing paragraph. The Arabic numeral spect- 
fically identifies the capability unit within each subclass. 


Basic Practices of Management’ 


_ In the paragraphs that follow, basic practices of man- 
agement for all soils of Ozaukee County suitable for 
tilled crops and pasture are discussed. The chief problems 
in farming the soils are maintaining fertility, providing 
drainage, and controlling erosion. Technical assistance 
in planning and applying practices suitable for the soils 
on a particular farm can be obtained from local repre- 
sentatives of the Soil Conservation Service and the Ex- 
tension Service. | 

Practices that fit all of the soils that are suitable for 
crops and pasture are summarized in the paragraphs 
that follow. In addition suitability of the soils for pas- 
ture renovation are discussed. All of these are to be con- 
sidered along with the practices suggested in each capa- 
bility unit. 

Maintaining fertility—Fertility can be improved by 
choosing a cropping system that adds organic matter. to 
the soils. On the dairy farms a diversified cropping 
system is used and barnyard manure is added. Where 
truck farming is practiced or other special crops are 
grown intensively, green-manure crops are needed and 
all crop residues must be returned to the soll. 

Commercial fertilizer gives good response for all 
crops. The mineral soils in Ozaukee County generally 
are medium to high in potassium and medium to low in 
phosphorus. Examples are soils of the Hochheim, Ke- 
waunee, and Ozaukee series. Organic soils are low in 
both phosphorus and potassium and require regular ap- 
plications of both elements for good growth of crops. 
All of the soils contain adequate to large amounts of 
lime, and pH generally is 6.5 to 7.5. In many of the souls, 
the subsoil is alkaline. The fertilizer and lime should be 
applied in the rates and amounts indicated by results of 
soil tests. 


2By Myron BE. JoHANSEN, work unit conservationist, Soil Con- 
servation Service, Port Washington, Wis. 


Drainage-——Many of the soils in this county are wet 
because of runoff from adjacent areas, a slowly perme- 
able subsoil, a fluctuating high water table, or a com- 
bination of these. In some places diversions can be used 
to remove runoff from adjacent areas. In other places 
random or parallel, shallow field ditches are needed to 
lead the water to main natural waterways or to deep, 
open ditches. If shallow ditches are used, tillage gene- 
rally is planned so that furrows or rows cross the ditch- 
es. Similar practices can be used where the subsoil is 
unstable and where deep ditches and tile drains are dif_i- 
cult to maintain. Examples of such soils are the Col- 
wood, Mussey, and Yahara, which are underlain by silt 
and very fine sand, by sand and gravel, and by silt and 
fine sand, respectively. 

In loamy and clayey soils, such as the Manawa, Pella, 
and Poygan in depressions and along drainageways, sub- 
surface water, or a combination of surface and subsur- 
face water, causes wetness. The excess water can be re- 
moved by tile drains. 

Where outlets are available, low, nearly level, wet 
areas of mineral and organic soils can be drained by 
deep ditches and by tile. If the organic soils are proper- 
ly drained, they can be farmed intensively. 

In some of the soils, such as the Brookston and Nenno, 
a perched water table or hillside seepage is common. 
Tile can be used in such areas to provide drainage. 

Erosion control—Large areas of soils in Ozaukee 
County are eroded or severely eroded. Examples are 
soils of the Hochheim, Kewaunee, and Ozaukee series. 
Except for ravines and gullies that empty directly into 
Lake Michigan, most soil losses are the result of sheet 
and rill erosion. In addition, however, loamy sands and 
sandy loams, such as those of the Boyer series, are sus- 
ceptible to soil blowing. Wind stripcropping and shelter 
belts can be used to help control soil blowing. 

Irregular slopes make use of conservation cropping 
systems the most common means of controlling erosion 
on the steeper soils. A conservation cropping system is 
one that includes a high proportion of close-growing 
crops. The nearly level and gently sloping soils can be 
used more intensively under management that includes 
use of contour stripcropping and terracing for control 
of erosion (fig. 7). When conservation cropping systems 
are used, other practices that can be used to control ero- 
sion are installing grassed waterways and tile drains; 
practicing contour stripcropping where feasible; and 
building diversions and constructing terraces (fig. 8). 

Grassed waterways commonly are used along with a 
conservation cropping system for erosion control. In 
many areas they are needed to dispose of water from 
hillside seeps. Tile drains also can be used to stabilize 
the waterways and to obtain a good cover of sod. 

Contour stripcropping is suitable for all well-drained 
and excessively drained soils. If they are installed on a 
gerade of 0.5 to 1 percent toward waterways, contour 
strips also can be used on sloping soils that are moder- 
ately well drained and somewhat poorly drained to lead 
runoff into nearby grassed waterways. Contour strips 
can be used on slopes up to 16 percent. They can range 
from 60 to 100 feet in width, depending on the degree 
of slope. 
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Figure 7.—Hay crops on sloping soils and row crops on gently 
sloping and nearly level soils. 


Diversion terraces or ditches are needed to channel 
water away from critical areas and to reduce the length 
of the slope. Installing these at the base of steep slopes 
protects soils on slopes below and also protects wetland 
soils from runoff from higher areas. The channels can be 
protected from siltation by controlling erosion in areas 
above or by placing filter strips of sod above the diver- 
sion channel. 

Terraces are the most effective measure for control of 
erosion but are suitable only for soils that have regular 
slopes. They generally are used on uniform slopes up to 
8 percent, but they can be used on slopes of as much as 
12 percent. The loams and silt loams of the Hochheim, 
Kewaunee, and Ozaukee series are examples of soils 
suited to terracing. In some of the soils, the soil layers 
are too thin for terrace construction. Examples of these 
are the Casco soils. Terraces also are effective if installed 
on sloping, poorly drained and very poorly drained 
soils. In such areas terraces protect the soils from ero- 
sion and provide for uniform disposal of water. The 
soils can be cropped more intensively after terraces are 
installed. 

Pasture renovation.—Most forage in the county is ob- 
tained from strips of hay grown in the cropping system. 
Grazing is done in the last year of the rotation. On 
some farms the hay is cut green and fed to the animals 
or is fed dry. 


Figure 8.—Contour stripcropping and diversion terraces on a slop- 
ing Hochheim soil that is well drained. 


About 12,000 acres in the county is in permanent hay 
or pasture. Of this acreage, about half consists of soils 
in classes II, III, and IV that are kept in pasture be- 
cause of the shape of the field or because they are wet 
or stony. In addition, about a thousand acres consists 
of soils in class V, which are not practical to drain. Al- 
so, approximately 5,000 acres are soils in class VI and 
class VII, which are too steep or droughty for the crops 
generally grown. 

Most pastures in the uplands on well-drained soils in 
classes II, III, IV, and VI provide more grazing after 
renovation. A good seedbed is needed. Preparing of the 
seedbed generally is started in fall and completed by 
May of the next year. After renovation a suitable mix- 
ture of grasses and legumes to use is alfalfa and brome- 
grass or timothy, or birdsfoot trefoil and bromegrass. 
The pasture mixture can be seeded with a companion 
crop of oats to provide a protective cover the first sea- 
son and to help control erosion. 

Applying large amounts of phosphorus and potassium 
at the time of seeding assures rapid growth of the pas- 
ture mixtures. Nitrogen also can be applied as a top- 
dressing, particularly if grasses are dominant in the 
pasture. On the steep soils, and on the sandier soils, con- 
trolled grazing helps to maintain a good cover of plants 
and also reduces soil losses by erosion. 

Pastures on soils in class V are subject to flooding, 
and the water table is high in these soils. Tillage there- 
fore isnot practical, and renovation is not feasible. Soils 
in class V generally are kept in meadows of reed canary- 
grass or bromegrass. Grazing the areas only in dry sea- 
sons is a way of keeping hummocks, which hinder sur- 
face drainage, from developing. 

Pastures on steep soils in class VI are difficult to ren- 
ovate, and soils in class VII are not suitable for reno- 
vation. On such soils tillage is not practical, and the 
pastures generally are kept in native grasses. Controll- 
ing grazing and adding commercial fertilizer are ways 
of maintaining fertility. 


Management by Capability Units 


In the following pages the capability units in Ozaukee 
County are described and suggestions for use and man- 
agement for all the soils of each unit are given. The 
names of soil series represented are mentioned in the 
description of each capability unit, but this does not 
mean that all soils of a given series appear in the unit. 
To find the names of all the soils in any given capability 
unit, refer to the “Guide to Mapping Units” at the back 
of this survey. 

Capability unit I-1 

This unit consists of deep, nearly level, loamy soils of 
the Casco, Hochheim, Sisson, and Zurich series. These 
soils are moderately permeable and have medium to 
high available moisture capacity. They are easy to man- 
age and to keep in good tilth. 

These soils are used for corn, potatoes, beans, peas, 
and other row crops. They also are suitable for hay and 
pasture, for trees, for wildlife habitat, and for similar 
less intensive uses. Row crops can be grown continuous- 
ly if minimum tillage is used, fertility and content of 


OZAUKEE COUNTY, WISCONSIN Al 


organic matter are kept high, and good tilth and soil 
structure are maintained. 


Capability unit [le-1 


In this unit are deep, gently sloping, loamy soils of 
the Casco, Hochheim, Sisson, Theresa, and Zurich series. 
These soils are moderately permeable and have medium 
to high available moisture capacity. Fertility is moder- 
ate. Good tilth is easy to maintain. The hazard of water 
erosion is slight, and some of the soils are eroded. 

These soils are used mainly for corn, potatoes, peas, 
and other row crops. They also are suitable for small 
grains, hay, and other less intensive uses. 

Capability unit I[Te-2 

Moderately deep, gently sloping soils of the Fox and 
Knowles series are in this unit. These soils have a sur- 
face layer of loam or silt loam and are underlain by 
sand and gravel or bedrock. They are moderately per- 
meable and have medium available moisture capacity. 
They are slightly droughty during dry periods. The 
hazard of water erosion is slight, and the Knowles soil 
is eroded. The soils are easy to keep in good tilth. They 
generally are slightly acid unless they have been limed. 

These soils are used mostly for row crops, small 
erains, and hay. They also are suitable for pasture, for 
use as woodland, or for similar less intensive uses. 

Crops on these soils respond well to irrigation, espe- 
cially in years when rainfall is lower than normal or is 
poorly distributed. 

Capability unit [e-6 

This unit consists of deep, gently sloping soils of the 
Hebron, Kewaunee, Ozaukee, and Saylesville series. 
These soils have a surface layer of loam, silty clay loam, 
or loam, and the subsoil is slowly permeable. Available 
moisture capacity is high, and fertility 1s moderate to 
high. Permeability is moderately slow to slow. Conse- 
quently, considerable water runs off the areas during 
periods of heavy rain, and some of the soils are eroded. 

The soils of this unit are difficult to work. Good tilth 
is hard to maintain, especially in eroded areas where 
tillage extends into the clayey subsoil. The soils also are 
sticky when wet and hard when dry, and tillage must 
be done at the proper moisture content. Water erosion 
is a slight hazard on all except the nearly level areas of 
the Hebron soil. 

These soils are used mainly for corn or other row 
crops and for small gains and alfalfa (fig. 9). They also 
are suitable for permanent pasture, trees, and other less 
intensive uses. 

Capability unit IIw-1 

This unit consists of poorly drained, nearly level and 
gently sloping silt loams and silty clay loams of the 
Ashkum, Brookston, Navan, Pella, and Poygan series. 
These soils have very slow internal drainage, moderate 
to slow permeability, and high available moisture capac- 
ity. Fertility is moderate to high. The water table is high 
in these soils for most of the year. The soils also are 
subject to flooding and ponding in spring and after a 
heavy rain. In addition, the Brookston soil is subject to 


slight erosion, and the Poygan soil becomes cloddy if 
cultivated when wet. 

Drained areas of these soils are used for corn and 
vegetable crops. The corn commonly is grown in a rota- 
tion that includes oats followed by alfalfa. Undrained 
areas are suitable for permanent pasture, trees, or wild- 
hfe habitat. 

Surface drains and tile drains can be used on these 
soils to dispose of excess water. Diversion ditches can be 
used to intercept and dispose of surface water flowing 
from higher lying areas. 


Capability unit ITw-2 


In this unit are somewhat poorly drained, nearly level 
to gently sloping soils of the Aztalan, Manawa, Martin- 
ton, Mequon, Nenno, and Radford series. These soils have 
a surface layer of loam or silt loam and are underlain 
by loamy material. They are moderately to slowly per- 
meable and have medium to high available moisture 
capacity. Internal drainage is slow, and the soils there- 
fore warm and dry slowly in spring and after a rain. 
The water table is seasonally high, and runoff from 
higher areas ponds on the nearly level areas in spring 
and after a heavy rain. The gently sloping areas also 
have a slight hazard of water erosion. 

Corn, other row crops, oats, and alfalfa are the crops 
commonly grown. Unless excess water is removed, how- 
ever, growth is poor and alfalfa is likely to winterkill. 
The soils also are suitable for permanent pasture, trees, 
and other less intensive uses. 

Surface drains or tile drains can be used on these soils 
to remove excess water from the root zone. Diversions 
can be used, along with natural waterways, to intercept 
and dispose of surface water flowing from higher areas. 
On the gently sloping areas, terracing or contour strip- 
cropping can be used for control of water erosion. The 
contour lines need to be established on a slight grade 
toward waterways. 

Capability unit ITw-5 

Nearly level to gently sloping soils of the Fabius, 
Matherton, Mussey, Sebewa, and Wasepi series and of 
the variant from the Knowles series are in this unit. 
These soils have a surface layer of loam, silt loam, or 
sandy loam and are underlain by sand and gravel or 
bedrock. The Mussey and Sebewa soils are poorly 
drained, and the other soils are somewhat poorly drained. 
The water table is seasonally high in all of the soils. In 
spring and after a heavy rain, runoff flowing from 
higher areas is a problem. Internal drainage is slow to 
very slow. As a result, water ponds on the nearly level 
areas for short periods. Gently sloping areas also are 
subject to a slight hazard of water erosion. 

Corn, oats, alfalfa, and certain vegetables are the 
crops commonly grown. Unless excess water is removed, 
however, growth is poor and alfalfa is likely to winter- 
kill. Undrained areas of the somewhat poorly drained 
soils have limited use for forage and small grains, but 
they are better suited to permanent pasture and trees. 
Undrained areas of the poorly drained soils are suitable 
for permanent pasture, for woodland, and for wildlife 
habitat. 
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Figure 9. 


Surface ditches can be used to remove excess surface 
water from these soils. Deep, open ditches or tile are 
needed for removing excess water from the root zone. 
Open ditches are difficult to maintain, however, and 
blinding and other special practices are needed when 
installing tile drains. Onsite investigation is needed be- 
fore deep ditching or tiling is done in areas underlain 
by bedrock. Such areas generally are limited to surface 
drainage systems. Diversions and waterways can be used 
to intercept and dispose of excess surface water flowing 
from higher lying areas. 


Capability unit [Tw-8 


Palms mucky peat is the only soil in this unit. It 1s a 
moderately deep, nearly level, very poorly drained, 
organic soil that is underlain by loamy material. This 
soil has an almost permanent high water table and is 
subject to ponding in spring and after a heavy rain. 
Internal drainage is very slow, permeability 1s moderate, 
and available moisture capacity is high. Fertility is low. 
The hazard of soil blowing is slight in areas that are 
drained and cultivated. 

About one-third of the acreage of this soil is drained 
and cropped intensively. Corn and vegetables are the 


Crops on soils of capability unit Tle-6; the crops are grown in strips for control of erosion. 


crops commonly grown. Undrained areas are suitable for 
permanent pasture, for woodland, or for wildlife areas. 

Excess water can be removed from the root zone of 
these soils by use of open ditches or tile drains. About 2 
years before tile is placed, open ditches should be in- 
stalled for control of subsidence. Installing a system 
that controls or raises the water table helps to reduce 
subsidence. It also helps to maintain an adequate sup- 
ply of moisture in the root zone during dry periods. 


Capability unit [Tw-13 


This unit consists only of Alluvial land, which is made 
up of somewhat poorly drained and poorly drained silty 
and sandy sediment on flood plains. Alluvial land has a 
seasonal high water table and is subject to stream flood- 
ing in spring and after a heavy rain. Internal drainage 
is slow to very slow. Fertility is high, and available 
moisture capacity 1s moderate. The areas are subject to 
streambank cutting. 

Corn is the chief crop in areas drained and protected 
from flooding. Unimproved areas are suitable for per- 
manent pasture, for trees, and for wildlife habitat. 

Open ditches can be used to remove excess water from 
the areas after a flood. Constructing embankments along 
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the edges of streams helps to prevent flooding. Diversions 
can be used to divert excess surface water flowing from 
higher lying areas. 


Capability unit IIs-1 


This unit consists of moderately deep, nearly level soils 
of the Dresden, Fox, and Knowles series. These soils have 
a surface layer of loam or silt loam and are underlain 
by sand and gravel or bedrock. They are moderately 
permeable and have medium internal drainage. Available 
moisture capacity is medium. The soils are easy to work, 
but they are slightly droughty during long dry periods 
in summer. They generally are slightly acid unless they 
have been limed. 

Corn and other row crops, followed by oats and 
alfalfa, are commonly grown. The soils also are suitable 
for trees and for wildlife areas. Row crops can be grown 
continuously if the soils are irrigated and if intensive 
management is used. 


Capability unit IIs-7 


Deep, nearly level silt loams of the Kewaunee, Ozau- 
kee, and Saylesville series are in this unit. These soils 
have a clayey subsoil. Permeability is moderately slow to 
slow, and available moisture capacity 1s high. Fertility 
is moderate to high. The soils dry slowly in spring and 
after a heavy rain. As a result, normal tillage operations 
are delayed. 

Most areas of these soils are cultivated and planted 
to row crops, but in many places small grains and 
alfalfa are grown. The soils also are suitable for other 
less intensive uses. Row crops can be grown continu- 
ously if minimum tillage is used, fertility is kept high, 
good tilth is maintained, and all crop residues are re- 
turned to the soils. Installing a system that removes 
surface water helps to speed up drainage and to dry the 
soils. 


Capability unit ITe-1 

Sloping, deep, loamy soils of the Casco, Hochheim, 
and Sisson series are in this unit. These soils are eroded. 
They are moderately permeable and have medium to 
high available moisture capacity. Runoff 1s medium, and 
the hazard of water erosion is moderate. Favorable tilth 
is easy to maintain if good management is used. 

These soils are used mainly for corn, oats, alfalfa, and 
similar crops. A few areas are used for permanent pas- 
ture, as woodland, or for wildlife habitat. Practices are 
needed that control erosion and that maintain fertility, 
tilth, and the content of organic matter. 


Capability unit I1Te-4 


Mostly gently sloping, somewhat droughty soils of the 
Boyer, Casco, Fox, and Ritchey series are in this unit. 
These soils have a surface layer of sandy loam, loam, or 
sult loam and are underlain by sand and gravel or bed- 
rock. They are moderately permeable and have medium 
available moisture capacity. Internal drainage is rapid 
in the Boyer and Casco soils and medium in the Fox and 
Ritchey. Except for the Casco soils, reaction is slightly 
acid unless the soils have been limed. Soil blowing is a 
slight hazard on the sandy loams, and water erosion is 


a slight hazard on all except the nearly level areas of the 
Ritchey soil. | 

The soils in this unit are easy to till, and nearly all 
areas are cultivated. Corn, small grains, and alfalfa are 
the chief crops, but they are often damaged by lack of 
moisture in summer. Close-growing crops are needed on 
the sloping soils if practices are not used for control of 
erosion. The soils in this unit also are suitable for certain 
kinds of trees. 

Crops on these soils respond well to irrigation, especi- 
ally in years when rainfall is lower than normal or is 
poorly distributed. 


Capability unit I1Te-6 


Gently sloping and sloping, deep, eroded soils of the 
Kewaunee and Ozaukee series are in this unit. These 
souls have a surface layer of silty clay loam or loam, and 
their subsoil is slowly permeable. 

Available moisture capacity is high in these soils, and 
fertility is moderate. Permeability is moderately slow to 
slow, and as a result, runoff 1s rapid during periods of 
heavy rain. Clayey material formerly in the subsoil has 
been mixed into the remaining surface layer by plowing. 
Consequently, the soils are hard to work and are difficult 
to keep in good tilth. These soils also are sticky when 
wet and hard when dry. Tillage therefore must be done 
at the proper moisture content. Further erosion is a 
serious hazard. 

Most areas of these soils are cultivated. Alfalfa and 
small grains are the main crops, though row crops are 
grown in a few places. The soils also are suitable for 
permanent pasture, for woodland, and for other less in- 
tensive uses. 


Capability unit IIw-3 


This unit consists of nearly level to gently sloping soils 
of the Colwood, Keowns, and Yahara series and of vari- 
ants from the Darroch series. These soils have a surface 
layer of fine sandy loam, silt loam, or very fine sandy 
loam and a subsoil of silt and fine sand. The Colwood 
and Keowns soils are poorly drained, and the other soils 
are somewhat poorly drained. The water table is season- 
ally high in all of the soils, and internal drainage is slow 
to very slow. In spring and after a heavy rain, the soils 
also are likely to be flooded by water flowing from higher 
areas and then ponding on the soils for short periods. 
The gently sloping soils are susceptible to slight erosion. 

Corn, oats, alfalfa, and certain vegetables are the crops 
commonly grown. Unless excess water is removed, how- 
ever, growth of most crops is poor and alfalfa is likely 
to winterkill. Undrained areas of the somewhat poorly 
drained soils have limited use for forage and small 
grains. They are better suited, however, to permanent 
pasture and to use as woodland and as wildlife habitat. 

Surface ditches can be used to remove excess water 
from these soils. Deep open ditches or tile drains gener- 
ally are not suitable. The silt and fine sand in the lower 
part of the soil flow readily when wet and clog ditches 
and tile lines quickly unless special practices are used. 
Also, the sult and fine sand retain water, and the system 
used must be spaced more closely and would be costly. 
Diversions and waterways can be used to intercept and 
dispose of surface water flowing from higher areas. 
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Capability unit IITw-9 


In this unit are nearly level, moderately deep or deep, 
very poorly drained mucky peats or mucks of the 
Houghton, Muskego, and Ogden series. Permeability is 
moderate, and internal drainage is very slow. Fertility 
is low. The water table is high for most of the year. The 
soils also are subject to ponding in spring and after a 
heavy rain. If these soils are drained, subsidence and 
soil blowing are serious hazards. 

About half the acreage of these soils is drained and 
cropped intensively to corn, truck crops, and canning 
crops. Undrained areas are in permanent pasture or are 
in wetland woods and also provide habitat for wildlife. 

Open ditches or tile drains can be used to remove ex- 
cess of water from these soils. The ditches should be in- 
stalled about 2 years before tile is laid for control of 
subsidence. Installing a system that controls or raises 
the water table helps to reduce subsidence. This practice 
also helps to maintain an adequate supply of moisture 
in the root zone during dry periods. 


Capability unit ITIs—2 


Nearly level, somewhat droughty soils of the Boyer 
and Lorenzo series are in this unit. These soils have a 
surface layer of sandy loam or loam and are underlain 
by sand and gravel. Permeability is moderate, internal 
drainage is rapid, and available moisture capacity is 
medium. Fertility is low. The soils generally are slightly 
acid unless they have been limed. They are easy to culti- 
vate, but crops often are damaged by lack of moisture 
in summer. Soil blowing is a slight hazard on the Boyer 
soil. 

These soils are suited to cultivated crops and to cer- 
tain kinds of trees. Corn, oats, and alfalfa are the main 
crops grown. Row crops can be grown continuously if 
the soils are irrigated and if all crop residues are re- 
turned to the souls. 


Capability unit [Ve-1 


In this unit are deep, moderately steep, loamy soils of 
the Casco, Hochheim, and Sisson series. These soils are 
eroded. Permeability is moderate, and available mois- 
ture capacity is medium to high. Runoff is rapid, and 
the hazard of water erosion is severe. Tilth is fairly 
easy to maintain. The soils are easy to cultivate, but 
cultivated areas require careful management. 

Small grains, grasses, and legumes are the main crops 
grown on these soils, but corn 1s grown in a few places. 
The soils are suited to use as permanent pasture, wood- 
land, and wildlife areas. 


Capability unit [Ve-4 


This unit consists of sloping, somewhat droughty 
soils of the Casco series. These soils have a surface layer 
of loam or sandy loam and are underlain by sand and 
gravel at a depth of less than 20 inches from the sur- 
face. Permeability is moderate, available moisture ca- 
pacity is medium, and internal drainage is medium. The 
hazard of water erosion is moderate in all areas, but 
soil blowing is a hazard on the sandy loam. The soils 
are easy to cultivate, but cultivated areas require careful 
management. Crops on these soils often are damaged by 
shortage of moisture in summer. 


Small grains, grasses, and legumes are the main crops 
grown on these soils, but corn 1s grown in a few places. 
The soils also are suitable for permanent pasture, for 
trees, and for other less intensive uses. 

Crops on these soils respond well to irrigation, espe- 
cially in years when rainfall is lower than normal or is 
poorly distributed. 


Capability unit [Ve-6 


Sloping to moderately steep soils of the Kewaunee 
and Ozaukee series are in this unit. These soils have a 
surface layer of silty clay, silt loam, or clay loam. They 
are eroded or severely eroded. 

Available moisture capacity is high in these soils, and 
permeability is moderately slow to slow. Runoff is rapid 
to very rapid during periods of heavy rain. Clayey ma- 
terial formerly in the subsoil has been mixed with the 
remaining surface layer by plowing. As a result, the 
soils are hard to work and tilth is difficult to maintain. 
The soils also are sticky when wet and hard when dry. 
Tillage, therefore, must be done at the proper moisture 
content. Because the hazard of further erosion is severe, 
careful management is required. 

Small grains, grasses, and legumes are the main crops 
grown on these soils. Corn is grown in a few places, 
however. The soils also are suitable for use as perma- 
nent pasture, as woodland, and as wildlife areas. 


Capability unit IVe-9 


Boyer loamy sand, 6 to 20 percent slopes, eroded, is the 
only soil in this unit. It is underlain by sand and is 
droughty. Permeability is moderate, and available mois- 
ture capacity is medium. The soil dries rapidly and is 
highly susceptible to soil blowing and to water erosion if 
left unprotected. 

This soil is better suited to permanent pasture or to 
use as woodland and wildlife areas than to cultivated 
crops. Most areas are cultivated, however, and are used 
for the crops commonly grown. Moisture generaily 1s 
lacking, and growth of crops is poor. Pine trees have 
been planted on some areas that once were cultivated. 

Crops on these soils respond well to irrigation. Plant- 
ing shelterbelts and contour stripcropping are ways of 
controlling erosion and of protecting cultivated areas 
from warm, drying winds in summer. 


Capability unit IVw-5 


Granby loamy sand, loamy substratum, is the only soil 
in this unit. It is a nearly level, poorly drained soil that 
is underlain by loose sand. Runoff is very slow, and the 
soil is subject to flooding and ponding in spring and 
after a heavy rain. The water table 1s at or near the sur- 
face for most of the year, and internal drainage is very 
slow. Fertility and available moisture capacity are low. 
The hazard of soil blowing is serious if this soil is 
drained and cultivated. 

Most areas of this soil are idle. Row crops can be 
grown, however, if drainage is provided and the soil is 
protected from the wind. Undrained areas are better 
suited to permanent pasture, trees, or wildlife habitat 
than to other uses. 

Shallow field ditches can be used to remove excess 
surface water. Deep ditches are needed to remove water 
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from the root zone, but they are difficult to maintain in 
this loose, sandy soil. Tile drains are costly and also are 
difficult to maintain. If deep ditches are used, the level 
of water must be controlled because this soil becomes 
droughtly when drained. Soil blowing can be controlled 
by using wind stripcropping, planting shelterbelts, and 
growing cover crops. Plowing under all crop residues 1s 
a way to help maintain the content of organic matter. 


Capability unit [Vw-7 


Moderately deep, nearly level, very poorly drained 
soils of the Adrian and Rollin series are in this unit. 
These soils consist of mucky peat underlain by sand and 
gravel or by marl. The water table is high for most of 
the year, and available moisture capacity 1s medium to 
high. Internal drainage is very slow. As a result, water 
is likely to stand in ponds in spring and after a heavy 
rain. Fertility is low. Subsidence and soil blowing are 
serious hazards in areas that are drained and cultivated. 

Most areas of these soils are undrained and are in 
wetland woods or have sparse stands of native plants on 
them. Tamarack, low shrubs, sedges, and cattails are the 
main kinds of plants. A few areas, however, are in per- 
manent pasture. A few other areas are drained and are 
used for the crops commonly grown in the county. Row 
crops can be grown continuously if the soils are drained 
and if fertility 1s kept high. 

Open ditches generally can be used to provide drain- 
age, but in a few places tile drains can be used. Installing 
a system that controls or raises the water table helps to 
reduce subsidence. This practice also helps to maintain 
an adequate supply of moisture in the root zone during 
dry periods. 

Capability unit [Vs-3 

Boyer loamy sand, 1 to 6 percent slopes, eroded, is the 
only soil in this unit. It is underlain by sand and is 
droughty. Permeability is moderate, and available mois- 
ture capacity is medium. Fertility is low. In all areas 
soil blowing is a serious hazard, and in gently sloping 
areas water erosion is a slight hazard. Unless the soil 
has been limed, reaction commonly is acid. 

This soil is easy to till, and most areas are cultivated. 
Crops often are damaged however because of lack of 
moisture in summer. This soil also is suitable for trees 
and for other less intensive uses. 

Crops on this soil respond well to irrigation, especially 
when rainfall is low or is poorly distributed. Row crops 
can be grown continuously in nearly level areas if the 
soil is irrigated and protected from the wind and if 
management otherwise is good. Planting shelterbelts and 
contour stripcropping are ways of controlling erosion and 
of protecting cultivated areas from warm, drying winds 
in summer. 


Capability unit Vw-I4 


This unit consists only of Wet alluvial land, which 1s 
made up of shallow to deep, poorly drained, loamy ma- 
terial on flood plains along streams. Wet alluvial land 
has a high water table most of the time and is subject to 
frequent flooding in spring and after a heavy rain. In- 
ternal drainage is very slow. Generally fertility 1s mod- 


erate and available moisture capacity is high, but they 
are variable. In some areas stones are on the surface and 
bedrock is near the surface. 

Wet alluvial land is not suited to row crops. The areas 
are used mainly for pasture, woodland, or wildlife hab- 
itat, to which they are well suited. Drainage generally 
is not feasible. 


Capability unit VIe-1 


This unit consists only of Hochheim-Sisson-Casco com- 
plex, 20 to 35 percent slopes. These soils are deep and 
are loamy. They are moderately permeable and have 
medium to high available moisture capacity. Runoff is 
rapid to very rapid, and the hazard of further erosion 
is severe. 

Most areas of this complex are in pasture or hay, but 
a few areas are in trees. The soils are better suited to 
pasture or trees than to other uses, but hay crops can 
be grown on the less steep areas. I'he steep areas are 
suitable for use as woodland, wildlife, or recreation 
areas. 

All areas of this complex are too steep and too erod- 
ible for row crops. If the less steep areas are used for 
forage, practices are needed that maintain fertility and 
the content of organic matter. Such practices also im- 
prove structure and tilth of the surface layer and move- 
ment of water into the soils, and especially in the severe- 
ly eroded areas. Renovation can be done no more often 
than every 5 years, and preferably on the contour. 
Wooded areas should be kept in trees, and open areas 
ought to be planted to trees. 


Capability unit Vle-4 


Sloping to moderately steep, somewhat droughty, 
loamy soils of the Casco, Ritchey, and Rodman series 
are in this unit. These soils are eroded. The Casco and 
Rodman soils are underlain by sand and gravel. The 
Ritchey soils, however, are underlain by dolomitic lime- 
stone bedrock, which limits the root depth of plants. All 
of these soils are more droughty than less steep soils 
because runoff is more rapid and less water enters the 
soils. Water erosion is a severe hazard, and gullies are 
likely to form if the areas are not protected. 

Most areas of these soils are in pasture or are wooded. 
A few of the less steep areas are cultivated. Wooded 
areas should be kept in trees, and open areas ought to 
be planted to trees. 

All areas that have slopes of more than 12 percent 
should be kept in meadow or pasture or should be left 
in trees or used as wildlife habitat. Keeping a protective 
cover of plants on the areas helps to keep gullies from 
forming. Once gullies have formed in these soils, they 
quickly become bigger and are hard to control. Some 
areas of the Ritchey soil are not suitable for cultivation, 
because bedrock crops out on the surface. 


Capability unit Vle-6 


In this unit are moderately steep to steep soils of the 
Kewaunee and Ozaukee series. These soils have a surface 
layer of silty clay, silt loam, or clay loam. Some of the 
soils are severely eroded. 

The soils in this unit have high available moisture ca- 
pacity. Permeability is moderately slow to slow. As a 
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result, runoff is very rapid during periods of heavy rain. 
The hazard of water erosion is very severe. In severely 
eroded areas, the soils are in poor tilth and are difficult 
to till. 

The moderately steep areas of these soils are cultivat- 
ed and are cropped occasionally. Steeper areas are used 
as permanent pasture or woodland. A cover of pasture 
plants, trees, or other permanent vegetation should be 
kept on all areas. The areas also are suitable for wild- 
life habitat. 

Where slopes are less than 20 percent, the areas can 
be renovated about once in 5 years and used for forage. 
Areas that have slopes of more than 20 percent can be 
used as permanent pasture, but such areas are better 
suited to use as woodland. Wooded areas should be kept 
in trees, and open areas ought to be planted to trees. 


Capability unit Vile-4 


This unit consists only of Casco-Rodman complex, 20 
to 35 percent slopes, eroded. These soils are loamy and 
are somewhat droughty. They are underlain by sand and 
gravel. The hazard of further water erosion is very 
severe, and some areas are cut by gullies. Internal drain- 
age is rapid. Fertility is low. Maintaining fertility and 
the content of organic matter is difficult. 

The soils in this unit are better suited to use as wood- 
land or as wildlife habitat than to other uses. 


Capability unit VITTw-15 


This unit consists only of Marsh, which is made up 
of very poorly drained organic soils intermixed with 
mineral material of various kinds. The areas are flood- 
ed most of the time and are suitable only for wildlife 
habitat. 

Marsh generally is not suited to any kind of drainage 
system. Level ditching or diking can be used, however, 
to improve the habitat for wildlife. 


Capability unit VIIIs-10 


This unit consists of areas that have been cut and 
filled, of lake bluffs that are rough and broken, and of 
areas that are sandy and gravelly or that consist of in- 
fertile beach sand. 

In the cut areas the original soil has been removed 
and raw soil material is exposed. The filled areas con- 
sist of variable mineral soil material. The bluffs in the 
rough broken areas are very steep. Water runs off these 
bluffs very rapidly, and the hazard of water erosion is 
very severe. Seepage and slipping are major problems 
in controlling erosion on the bluffs. Some of the beach 
areas are constantly washed and rewashed by waves, 
and others are dry and droughty and are subject to 
blowing. 

The beach areas and the bluffs are along Lake Michi- 
gan. Consequently, they are used mainly for recreation. 
Little vegetation grows on the beaches. About half of 
the lake bluffs have a cover of some kind of vegetation, 
mainly brush, that is suitable for wildlife habitat. The > 
cut and filled areas are in and near communities. 

All vegetation on the beaches and bluffs should be 
maintained and encouraged to grow. Planting low grow- 
ing, spreading, dense plants, such as emerald crown 
vetch, helps to stabilize raw, eroded areas. Diversion 
terraces can be used to carry excess runoff away from 
the bluffs. The cut and filled areas are readily accessible 
to transportation and for use as building sites. 


Predicted Yields 


In table 2 are predicted average acre yields for the 
principal crops grown in Ozaukee County. These yields 
are based on interviews with farmers, on results obtained 
by the agricultural experiment station on experimental 
test plots, and on observations made by soil surveyors 
and other agricultural workers who are familiar with 


TaBLe 2.—Predicted average acre yields of principal crops under two levels of management ! 


[Miscellaneous land types and complexes that have slopes of more than 20 percent are not listed in this table. Dashes indicate the soil 
is not suitable for the crop or that the crop ordinarily is not grown] 


Corn Silage corn Oats Alfalfa hay 
Soil 
Average | High Average| High Average| High Average| High 
Bu. Bu. Tons Tons Bu. Bu Tons Tons 

Prign WOuek V peas eee G ee See il Sie ee See os | ea heen BOO: leet ces De | aces cle eae Meta Pre ete as cee Pa 
SOULE  Gs 2 S  o eaeeeee e ee  eee 65 100 10 16 50 70 2.0 4.0 
gS HMM SIG LOR IM os he Se Da So eS a a a ne eet 65 105 11 16 50 ON Wats se fiove Aa 4.0 
Aztalan loam, 1 to 3 percent slopes_________-__--______-_- 60 105 10 16 55 65 2:5 4.5 
Boyer loamy sand, 1 to 6 percent slopes, eroded___________ 45 60 7 11 40 55 1.5 2. 5 
Boyer loamy sand, 6 to 20 percent slopes, eroded_________- 30 50 6 9 30 45 1. 25 2. 0 
Boyer sandy loam, 0 to 3 percent slopes__._______.______- 50 70 9 12 45 60 1. 75 2.5 
Boyer sandy loam, loamy substratum, 1 to 6 percent slopes_ 50 70 9 12 45 60 1. 75 2.5 
Brookston silt loam, 0 to 3 percent slopes__.___._________- 65 105 11 16 50 (65 eee eee 4.0 
Casco loam, 2 to 6 percent slopes, eroded________________- 45 70 7 12 40 60 1. 75 2. 5 
Casco loam, 6 to 12 percent slopes, eroded_______________- 40 65 6 12 40 55 1.5 2. 0 
Casco sandy loam, 1 to 6 percent slopes, eroded__________-_ 40 65 6 12 40 55 1 ee 2.5 
Casco sandy loam, 6 to 12 percent slopes, eroded_________- 395 60 6 11 390 50 1.5 2.0 
Casco- Rodman complex, 12 to 20 percent slopes, eroded____|.___-____!________]________]________]________|___ 8 1.5 2.0 
Colwood'silt loams..22. 255255. cece oe geeueee le eke ke 60 100 10 16 50 0) Sl eee 4.0 
Darroch fine sandy loam, neutral variant, 0 to 3 percent 

SOC seo Be cee ae eNO rt Bh acca 60 95 10 15 50 70 2. 5 4.0 


See footnote at end of table. 
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TasBLe 2.—Predicted average acre yields of principal crops under two levels of management '—Continued 


Soil 


Darroch silt loam, neutral variant, 0 to 3 percent slopes- --- 
Dresden silt loam, 1 to 3 percent slopes___-___----------- 
Fabius loam, 1 to 3 percent slopes-___.------------------ 
Fox loam, 0 to 2 percent slopes______-------------------- 
Fox loam, 2 to 6 percent slopes_____--------------------- 
Fox sandy loam, 1 to 6 percent slopes____---------------- 
Granby loamy sand, loamy substratum______-.----------- 
Hebron loam, 1 to 6 percent slopes_____------------------ 
Hochheim loam, 0 to 2 percent slopes.__-__-------------- 
Hochheim loam, 2 to 6 percent slopes, eroded_-_----------- 
Hochheim loam, 6 to 12 percent slopes, eroded__---------- 
Hochheim loam, 12 to 20 percent slopes, eroded_-_--_------ 
Hochheim-Sisson-Casco complex, 0 to 2 percent slopes-_ - - -- 
Hochheim-Sisson-Casco complex, 2 to 6 percent slopes, 
Cr0ded ce eech auc hte ii eee ene poe eee A Neon 


CROC Gis a kee ee Ree ee en i ee ee ee 
Hochheim-Sisson-Casco complex, 12 to 20 percent slopes, 

COTO ge ance Nah ts ed et al car ate 
Houghton mucky peatsocccscs eo eee sues eke ese eee a=] 
Keowns silt. loans oi.u cee ee oie eet ae 
Kewaunee silt loam, 0 to 2 percent slopes 
Kewaunee silt loam, 2 to 6 percent slopes_.____-_---------- 
Kewaunee silty clay loam, 2 to 6 percent slopes, eroded_ - - - 
Kewaunee silty clay loam, 6 to 12 percent slopes, eroded _ - - 
Kewaunee silty clay, 6 to 12 percent slopes, severely eroded_- 
Kewaunee silty clay, 12 to 20 percent slopes, severely eroded_ 
Knowles silt loam, 0 to 2 percent slopes____-------------- 
Knowles silt loam, 2 to 6 percent slopes, eroded___-------- 
Knowles silt loam, mottled subsoil variant, 0 to 2 percent 

SOMOS eu hs tee Gane ye IE Re es Se eee ee 
Lorenzo loam, 1 to 3 percent slopes____.----------------- 
Manawa silt loam, 1 to 3 percent slopes-_____-_---------- 
Martinton silt loam, 1 to 3 percent slopes_.__------------ 
Matherton loam, 0 to 2 percent slopes_._.___-------------- 
Matherton silt loam, 1 to 3 percent slopes____-_---------- 
Mequon silt loam, 1 to 3 percent slopes 
Mis ke@0: MUCK 0252 4G esol a 2 set eee eee ae cid 
IWVIUSSEY TOA Mise 254228 al oe ee ae el ea Ae ls 
INOS bs LOAM ett See ee ee ee ete ee Se 
Nenno silt loam, 1 to 3 percent slopes_____--------------- 
Oeden; Mucky Peat sisch ee ie Se ee ee 
Ozaukee silt loam, 0 to 2 percent slopes 
Ozaukee silt loam, 2 to 6 percent slopes_____---_--------- 
Ozaukee silt loam, 2 to 6 percent slopes, eroded____------- 
Ozaukee silt loam, 6 to 12 percent slopes, eroded_-_----_---- 
Ozaukee silt loam, 12 to 20 percent slopes, eroded_-------- 
Ozaukee silt loam, 20 to 30 percent slopes 
Ozaukee clay loam, 6 to 12 percent slopes, severely eroded__- 


Ozaukee clay loam, 12 to 20 percent slopes, severely eroded_|__------|--------|--------|--------|--------|-------- 


Palys" CkK y 60 bs sata ee st ct eet nN oe oe ate Sie 
Pella: silt. lOgM 2. oe Bere a oom ee ee ee 
Poyean silty clay 10a oa Or Se a eee 
Radford silt loam, 0 to 3 percent slopes 
Ritchey silt loam, 0 to 6 percent slopes_____-------------- 
Ritchey silt loam, 6 to 20 percent slopes, eroded 
ROW nM IMUCky peabei 2.35. ee eee ee ee 
Saylesville silt loam, 0 to 2 percent slopes_____-__--------- 
Saylesville silt loam, 2 to 6 percent slopes, eroded 
DeVOw all bOAM he. Ma tice ee et nt te eels 
Sisson fine sandy loam, 1 to 6 percent slopes, eroded 
Theresa silt loam, 2 to 6 percent slopes_____-------------- 
Wasepi sandy loam, 1 to 3 percent slopes______--__------- 
Yahara very fine sandy loam, 1 to 3 percent slopes- ------- 
Zurich silt loam, 0 to 2 percent slopes. ~-_-__------------- 
Zurich silt loam, 2 to 6 percent slopes, eroded 
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1 Average yields are predictions of yields under management used by most farmers in the county; high yields can be expected under 
management suggested in this survey. Under average management wet soils are assumed to have minimum drainage required for cultivat- 
ing. Under high management wet soils have excellent artificial drainage and are protected from overflow. 
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the soils and crops of the county. Miscellaneous land 
types and soil complexes that have slopes of more than 
20 percent are not listed in the table, because they are 
not suitable for the crops grown. 

The yields given in table 2 are for two levels of man- 
agement. The columns marked “Average” give yields to 
be expected under the kind of management most farm- 
ers were practicing at the time the soil survey was made. 
The columns marked “High” give yields to be expected 
under the kind of management used by some farmers in 
the county. 

For corn grown under average management, about 
12,000 plants of hybrid corn per acre are grown. Barn- 
yard manure and commercial fertilizer are applied as a 
starter. For seedings of oats or alfalfa-bromegrass, lit- 
tle or no fertilizer is applied. No special practices are 
used in preparing the seedbed or in cultivating. Hay is 
cut twice each year, and the field is grazed in fall. 

The management used to obtain the yields in the 
columns marked “High” is better than that used to 
obtain average yields. For corn, it includes (1) adding 
large amounts of manure and returning all crop resi- 
dues to the soil; (2) applying commercial fertilizer 
according to the needs of the crop to be grown; (3) 
adding lime in the amounts indicated by the results of 
soil tests; (4) growing about 18,000 plants per acre on 
the best soils and fewer plants on the more droughty 
soils; and (5) using a suitable conservation cropping 
system and seeding, spraying, and cultivating at the 
right time. 

For oats, management needed for obtaining the yields 
in the columns marked “High” consists of planting good 
seed of a variety suited to the soil and of applying com- 
mercial fertilizer according to the results of soil tests. 
For alfalfa, especially alfalfa grown in long rotations, 
it includes (1) adding lime according to the needs indi- 
cated by the results of soil tests, (2) planting varieties 
that are suited to the soil and that are resistant to wilt 
and to winterkill, (8) cutting at the right time so that 
two and sometimes three crops can be harvested during 
an average growing season, (4) allowing little or no 
grazing in fall, and (5) topdressing each fall with 
manure or a commercial fertilizer, such as 0-10-80 or 
0-10-30 with boron. If the fertilizer is applied accord- 
ing to the results of soil tests and supplementary man- 
agement practices suggested in the subsection “Basic 
Practices of Management” are used, high yields can be 
expected. 

Estimates of yields are not given in table 2 for pasture, 
because most pasture in the county is on cropland that is 
pastured for 1 year or more of the crop rotation. Gen- 
eral management practices for pasture are discussed in 
the subsection “Basic Practices of Management.” Ex- 
pected yields of pasture generally are expressed in ani- 
mal-unit-days. By animal-unit-days is meant the number 
of days during a normal growing season that 1 acre will 
provide grazing for an animal unit (one cow, horse, or 
steer; five hogs; or seven sheep) without injury to the 
sod. Rotation pasture in the county produces about 50 
cow-acre-days of pasture per ton of alfalfa hay expected. 
If the alfalfa 1s chopped when green and fed to the 


cattle away from the field, as much as 100 cow-acre-days 
of pasture per ton of alfalfa hay can be expected. 

The figures in table 2 can be used to check on the 
adequacy of the present system of management. If the 
average ylelds an operator has obtained during the past 
5 or 10 years are less than those given in table 2, the 
management practices and cropping systems used on this 
specific soil should be compared with the suggestions 
given in the description of the capability unit to which 
the soil belongs. By applying the practices suggested, 
yields can be increased. 

Even higher yields than those shown in table 2 are 
possible. Large amounts of fertilizer would be required, 
however, and careful management would be needed. The 
county agent or personnel of the agricultural experiment 
station can be consulted about testing the soils and about 
the kinds and amounts of seeding mixtures to use and 
the kinds and amounts of fertilizer and lime to apply. 


Woodland? 


Before settlement, Ozaukee County was almost entirely 
covered by trees. Most of these have been removed, and 
today only about 10 percent of the county 1s wooded. The 
woodland is in two main areas—the uplands and the wet- 
lands. 

Wetland woods make up the largest acreage in trees, 
and the Cedarburg Bog is the largest single wooded area. 
The soils in the bog, and in many other lowland woods, 
are predominantly organic. Some areas, however are on 
Brookston, Mussey, Poygan, Sebewa, and other mineral 
soils. All of the soils in wetland woods have a high 
water table and are somewhat poorly drained to poorly 
drained. They have not been drained for use as crop- 
land, because outlets are not available or because the 
cost of clearing and of draining the areas is greater than 
the value of the land for crops. 

The predominant trees in wetland woods are cedar, 
elm, ash, and soft maple. Tamarack, white birch, and 
yellow birch are marketed for posts from some of the 
farms, but the other trees have little economic value. 
Many of the trees in wetland woods are mature. 

Because of a fluctuating and almost permanent high 
water table, the roots of trees in wetland woods are very 
shallow. In areas where the trees are exposed to wind, 
many trees are blown down. Therefore, when thinning 
or harvesting is done, care must be taken to keep from 
exposing the trees to wind. 

Many of the soils in the wetland woods are in class 
IIw and class I]Iw. If land values increase, these soils 
may be drained. If drained, these soils would support 
intensive cropping. 

Upland woods in the county consist mostly of soils in 
classes IV and VI. The areas generally are 3 to 10 acres 
in size. The soils have not been developed for crops or 
pasture, because they are too steep or the acreage is too 
small. Native trees In upland woods are such hardwoods 
as maple, ash, oak, basswood, hickory, elm, beech, and 
ironwood. Some Norway pine and white pine have been 
established by planting. 


*By Myron E. JOHANSEN, work unit conservationist, Soil Con- 
servation Service. 
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The upland woodlots have more value for recreation 
or esthetic use, or for future sites for residences, than 
they have for timber. Many of the wooded areas sur- 
round cropland, and they could be improved as wildlife 
areas by planting shrubs along their borders. The plant- 
ings also reduce the drying effects of wind on the wood- 
lots and loss of leaf mulch by blowing. 

Woodlots in the uplands can be improved by protecting 
them from grazing and fire and by selective cutting. 
Reseeding of native trees generally is by natural regen- 
eration, rather than by planting. Pine must be planted. 
Norway pine is susceptible to damage by the pine-shoot 
moth if it is planted near Lake Michigan and should be 
planted only in the western part of the county. 


Use of the Soils for Wildlife 


The soils of Ozaukee County produce vegetation that 
provides suitable habitat for many kinds of wildlife. 
Desirable kinds of game in the county are Hungarian 
partridge, ring-necked pheasant, waterfowl, cottontail 
rabbit, squirrel, and deer. In addition many kinds of 
nongame birds depend upon farmland for food, water, 
and shelter. 

Wildlife resources in the county are important chiefly 
for the recreational opportunities they provide for hunt- 
ing and fishing and for those who like to watch and 
photograph wildlife. Many species of wildlife, however, 
are also beneficial in control of undesirable rodents, in- 
sects, and weeds. Wildlife can be encouraged to live in 
a particular area if suitable practices are used in man- 
aging the soils, plants, and water. The benefits that re- 
sult also help to protect the soil and conserve wildlife. 

The kind of habitat needed varies with the particular 
kind of wildlife. Some species prefer to live in wood- 
land; others prefer open farmland. Fish, ducks, and 
some other kinds of wildlife like a watery habitat. The 
kinds of habitat preferred by the principal species of 
wildlife in Ozaukee County are discussed in the para- 
graphs that follow. 

Game birds, such as the pheasant, quail, and par- 
tridge, thrive in the uplands in the eastern and south- 
western parts of the county. They like to range over the 
fields of grain and hay that include small, idle, grassy 
areas and waterholes. Suitable soils are the gently slop- 
ing Casco, Hochheim, Kewaunee, Ozaukee, and Sisson. 
Game birds prefer to feed in areas that are close to 
cover, such as stripcropped fields and shrubby hedgerows. 
Planting odd-shaped areas and steep areas to permanent 
grasses and legumes, or to evergreen trees, is a way of 
providing additional food and cover. 

Cottontail rabbit and gray squirrel prefer brushy 
areas that are interspersed with grass. These animals 
like to feed in open areas of cropland from time to time. 
They can be encouraged to stay in an area by planting 
brush along the edges of small wooded areas near crop- 
land. The brush helps to shelter the animals from pred- 
ators. Bluffs along the lake, and adjacent gullies of 
Rough broken land, can be improved for wildlife by 
protecting and maintaining the present cover. Areas 
lacking a good cover of vegetation can be improved 
through selective planting and other good management. 

Fox squirrel, raccoon, and deer are numerous along 


the major rivers and streams in areas of nearly level 
Casco and Fabius soils. They find shelter and food in 
the woodland and like to feed in nearby fields of corn 
and small grain. Fencing cattle out of woodland and 
selective cutting help to preserve hollow trees for den 
sites. These practices also help to provide openings for 
shrubby growth that protects the animals from preda- 
tors. The more hilly Casco soils in kettle moraines in 
northwestern Fredonia Township, marked by wet pot- 
holes and wooded hills, also make good deer country. 
Deer can be encouraged here by managing the areas as 
woodland and providing protection from fire. 

Muskrats, ducks, and other waterfowl are most num- 
erous in Cedarburg and Saukville Townships. Here 
they find excellent food and cover in the marshes and on 
wet organic soils, such as the Adrian and Houghton. 
Muskrats like to build their homes in areas where the 
water is shallow and the cover of plants is dense. Ducks 
and other waterfowl prefer the many potholes, lakes, 
and creeks in the area. The habitat can be preserved by 
protecting these wet areas from drainage and from burn- 
ing and filling. Additional food can be provided by in- 
troducing aquatic plants, and nesting sites can be pre- 
served by maintaining grass borders around the wet 
areas. 

The farm ponds developed by landowners throughout 
the county are good resting and feeding areas for wild 
ducks. They also are stocked with various kinds of fish. 
Plantings of shrubs and vines near the ponds provide 
shelter for many other kinds of wildlife. Shrubs and 
trees for this purpose can be obtained in many areas 
from local 4-H Clubs or from local government agencies. 


Engineering Uses of the Soils 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, and pipelines, the foundations of build- 
ings, facilities for storing water, structures for control- 
ling erosion, drainage systems, and systems for disposing 
of sewage. The properties most important to the engineer 
are permeability to water, shear strength, compaction 
characteristics, soil drainage, shrink-swell characteristics, 
grain size, plasticity, and reaction. Also important are 
depth to water table, flooding hazard, depth to bedrock 
or to sand and gravel, and relief. Such information is 
made available in this section. Engineers can use it to— 


1. Make soil and land use studies that will aid in 
selecting and developing sites for industries, busi- 
nesses, residences, and recreational areas. 

92. Assist in planning and designing erosion and 
flood control structures, drainage improvements, 
farm ponds, irrigation systems, diversion ter- 
races, and other structures for conservation of 
soil and water. 

3. Make preliminary evaluations of soil and ground 
conditions that will aid in selecting locations for 
highways, airports, pipelines, and cables, and in 
planning more detailed surveys for the selected 
locations. 

4. Locate probable sources of sand, gravel, and other 
materials suitable for construction needs. 


50 SOIL 
Correlate performance of engineering structures 
with mapping units to develop information for 
overall planning that will be useful in designing 
and maintaining certain engineering practices 
and structures. 

Determine the suitability of soil types for cross- 
country movement of vehicles and construction 
equipment. 

Supplement information obtained from other 
published maps and reports and aerial photo- 
graphs. 

Develop other preliminary estimates for con- 
struction purposes pertinent to the particular 
area. 


It should be emphasized that the interpretations made 
in this soil survey may not eliminate the need for sam- 
pling and testing needed at a site chosen for a specific 
engineering work that involves heavy loads or at a site 


[Tests performed by the State Highway Commission of Wisconsin in 
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where excavations are to be deeper than the depths of 
layers here reported. Also, engineers should not apply 
specific values to the estimates for bearing capacity 
given in this survey. Nevertheless, by using this sur- 
vey, an engineer can select and concentrate on those soil 
units most important for his proposed kind of construc- 
tion, and in this manner, reduce the number of samples 
taken for laboratory testing and complete an adequate 
soul investigation at minimum cost. 

The soil mapping units shown on the maps in this sur- 
vey may include small areas of a different soil material. 
These included soils may be as much as 2 acres in size. 
They are too small to be mapped separately and generally 
are not significant to the agriculture in the area but may 
be important in engineering planning. 

Information of value in planning engineering work is 
given throughout the text, particularly in the sections 
“Descriptions of the Soils” and “Formation, Morphology, 
and Classification of Soils.” 


TaBLE 3.—Engineering test data for 


cooperation with the U.S. Department of Commerce, Bureau of Public 
formation was not available 


Soil name and location 


a 


Colwood silt loam: 
NW4NE% sec. 21, T. 10 N., R. 21 E 


Hochheim loam: 
NW4S8SE% sec. 15, T. 10 N., R. 21 E 


Kewaunee silt loam: 
NEMWMNE sec. 24, T. 11 N., R. 21 E 


Ozaukee silt loam: 
SWi4S8SE% sec. 21, T.9 N., R. 21 E 


Pella silt loam: 
SWY4SW% sec. 31, T. 10 N., R. 21 E 


Poygan silty clay loam: 
NEYNW% see. 30, T. 11 N., R. 22 E 


Saylesville silt loam: 
SEYSE sec. 7, T. 12 N., R. 21 E 


Zurich silt loam: 
NWUNW sec. 32, T. 10 N., R. 21 E 


Moisture density 


Parent material Depth 
Maximum Optimum 
dry density moisture 
Inches Db. per cu. ft. Pet. 
Stratified silt and fine sand. 11-20 110 16 
| 27-48 115 15 
Thin layer of silty material over loamy till. 12-19 109 17 
21-48 131 9 
Silty material over silty clay to silty clay (20 eens a el eeu ba 
loam. vs ee | ee a | RE Pee nt ee 
Thin layer of silty material over clay loam 7-12 99 22 
to silty clay loam till. 19-42 120 14 
Silty material over silt, clay, and fine sand. 12-23 108 16 
26-48 111 16 
Silty material over silty clay loam to clay. yd as eee ee ee | ee ene era 
1 se ol ee ee ee Ae en ee eee 
Stratified silt and clay. 9-17 98 23 
21-48 111 18 
Stratified silt and fine sand. 14-21 103 20 
23-48 125 12 


1 According to AASHO Designation: T 88-57 (1). Results by this procedure frequently differ somewhat from results that would have 
been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by the 
hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 milli- 
meters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the material coarser than 2 


OZAUKEE COUNTY, WISCONSIN 


Some of the terms used by the scientist may be un- 
familiar to the engineer, and some words—for example, 
soil, clay, silt, and sand—may have a special meaning in 
soil science. These and other special terms used in the soil 
survey are defined in the Glossary at the back of this sur- 
vey. Most of the information about engineering is given 
in tables 3, 4, 5, and 6. 


Engineering classification systems 


Agricultural scientists of the U.S. Department of Agri- 
culture classify soils according to texture. In some ways 
this system of naming textural classes is comparable to 
the systems most commonly used by engineers for classi- 
fying soils; that is, the system of the American Asso- 
clation of State Highway Officials (AASHO) and the 
Unified system. 

Most highway engineers classify soil materials in ac- 
cordance with the system approved by the American As- 


representative soils, Ozaukee County, Ws. 
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sociation of State Highway Officials (1). In this system 
soil materials are classified in seven principal groups. 
The groups range from A-1 (gravelly soils having high 
bearing capacity, the best soils for subgrade) to A-7 
(clayey soils have low strength when wet, the poorest 
soils for subgrade). Within each group the relative engi- 
neering value of the soil material is indicated by a group 
index number. Group index numbers range from 0 for 
the best materials to 20 for the poorest. The group index 
number is shown in parentheses after the soil group sym- 
bol in table 8. 

Some engineers prefer to use the United Soil Classifi- 
cation System (8). In this system soil materials are identi- 
fied as coarse grained, 8 classes; fine grained, 6 classes; 
and highly organic. The last column of table 3 gives the 
classification of the tested soils according to the Unified 
system. 


Roads, in accordance with standard procedures of the American Association of State Highway Officials (AASHO). Dashes indicate in- 


or does not apply] 


Mechanical analysis ! 


Percentage passing sieve 2— 


Percentage smaller than 2— 


0. 4 No. 10 No. 40 No. 200 0.05 0.02 

(4.7 mm.) | (2.0 mm.) | (0.42 mm.) | (0.074 mm.); mm. mm. 
SB Sm aly aah eer ate a he 100 89 85 65 
ries 6h Eka tote esas As aera eee 97 92 53 
100 97 90 64 61 50 
86 80 70 41 37 25 
a eee eee 100 98 87 85 75 
97 95 92 81 79 67 
Lees en 100 98 87 85 76 
95 93 90 81 79 63 
ee Pee Baca ak a aaa eae 100 99 97 82 
ee eet re ae eer ee eee 100 97 95 80 
es aie tee! 100 98 82 79 70 
eee 100 96 84 80 69 
te ae Ree 100 99 97 97 96 
fl GE Sem ca a nea 100 99 99 98 
aOR a aaa 100 99 76 73 61 
een pis a Reet ease 100 99 70 53 32 


Classification 
Liquid | Plasticity 
limit index 
AASHO 3 Unified 4 
0.005 0.002 
mm. mm. 

34 2. 36 17 | A-6(11) CL. 
21 14 20 2 | A-4(8) MIL. 
35 29 42 21 | A-7-6(10) CL. 
13 9 19 4 | A-4(1) SM. 
57 48 52 30 | A-7-6(18) CH. 
48 36 38 20 | A-6(12) CL. 
55 45 54 30 | A-7-6(18) CH. 
39 26 31 14 | A-6(10) CL. 
50 36 40 21 | A-6(12) CL. 
48 33 34 16 | A-6(10) CL. 
53 43 41 24 | A-7-6(14) CL. 
45 34 29 15 | A-6(10) CL. 
76 62 57 32 | A-7-6(19) CH. 
73 52 39 21 | A-6(12) CL. 
43 36 46 26 | A-7-6(16) CL. 
18 12 19 3 | A-4(7) ML. 


millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not suitable 


for use in naming textural classes for soils. 


2 Based on total material. Laboratory test data corrected for amount discarded in field sampling. 


3 Based on AASHO Designation: M 145-49 (1). 
4 Based on the Unified Soil Classification System (8). 
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TaBLE 4.—Estimated engineering 


[Absence of information in a column indicates information is not 


Classification 
Depth 
Soil series and map symbols from 
surface Dominant USDA texture Unified AASHO 
Inches 
Adrian (Ak). 0232-1 WWEUCK yy Ppeatig. nner eects ous e Pi. -, jeehensezeceeas 
3 2=60 ll) DANG oe on ee ce Ane te ee eet SM-SP A-3 
Ashkum (As). | O97 | Si OAM 83S ete eee Soe 8 ML A-4 
7-10 |. Silty clay loam... .22.- 422 -.s-e555ecee CH A-7 
10-21 | Silty clay loam to silty clay__.__._____-- CH A-7 
21-60 | Silty clay loam______________-_--____-- CH ae 
Aztalan (AzA). OOS: |) MO amy cet ct te Det Blea eget tot thee ML A-4 
9-20 | Sandy clay loam_______________---_---- CL A-6 
90-60: | Silty clay l0amv..<os4euel ete eee CH A-6 
Boyer: 
(BnA, BmB2, BmD2). 0-16.) Sandy loamc.ce evo cues sel Sesce secu SM A-2 
16-32 | Sandy clay loam_________.___-__-_-_-_- SC A-6 
322606) DANG sc6.2 2) ae teeta ee eh ate SP-SM. A-3 
(BoB). O=160) Dane y JOaMi 2 Shee es Selo ee SM A-2 
16-32 | Sandy clay loam___._..-_.__..-...-.._- SC A-6 
SAG Wl) ROAMING se a St te sl a SP-SM A-3 
46-60 | Silty clay loam____.___.__...___.---_-- CL A-6 
Brookston (BsA). 0-11 | Silt loam____________ te eee be Sear ene ML A-4 
Pie 2> |) ean vy loam 5 2 oe hate eke oe CL A-6 
DDG! \V AGORA ca 8 seep i Es, fae te ed Ey BO ante a ML A- 4 
Casco (CeB2, CeC2, CcB2, CcC2, CrD2, CrE2). O27 .\) AsOaii se 2 2s Sot ole eee el ML A-4 
(For properties of Rodman soil in mapping TS), Clay 10g Ws.cs o.oo cet eee eoesce CL A-6 
units CrD2 and CrE2, refer to Rodman 18-60.) Sand-and oravel. 22 n.s eae etek GP-GM A-1 
series in this table.) 
Colwood (Cw). O20. Silt Oats et ath hath he iol tine ML A-4 
9-97 || pilty Clay 10am. 2.45225). pee ee ee CL A-6 
27-60 | Silt and very fine sand_______________-_- ML A-4 
Darroch, neutral variant (DcA, DaA). O=00: | Ut LOS ak i or es reece Be ML A-4 
T0225 neClay lO ais 2 ot coo coats te on a eh eas CL A-6 
25-60 | Silt and fine sand_____________________- ML A-4 
Dresden (DsA). 0213 Sit OaM ae tee ones eae eck ML A-4 
PaO SOY NOaI sce a eo ee ates CL A-6 
28-60 | Sand and gravel_____________.___--___- GP-GM A-1 
Fabius (FaA). OO Oa AE se ot Sei ie he ML A-4 
10=19. ) Clay loamin.2 soca ele _| CL A-6 
19-60 | Sand and gravel__.._._...._._.-------- GP-GM A~1 
Fox (FoA, FoB, FmB). ee | Ec ee ML A-4 
PA 3G li Ca TOR or oy eee tk wee CL A-6 
36-60 | Sand and gravel_._.____._____....-.-.- GP-GM A-1 
Granby (Ge). O27 3) AiOeimiy sand) oot ar ie oa ee Sel SM A-2 
FOO OB teh ha acne aes Garcia tar alec’ SP A-3 
Hebron (HeB). OS Oa fae ate he tls i AA A ie bed ML A-4 
14-21 «| Sandy clay loam... 5.22.42 ose oee lec CL A-6 
PAGO! || ity Clay 1OgMt. 2. 4a poe ee eee 2 CL A-6 
Hochheim (HmA, HmB2, HmC2, HmD2, HsA, OE DOA fe en a eee ot Sheets eee! ML A-4 
hs B2.sC2, AsD2, Hset?). 12104) Clay 10d 6 ete ee i CL A-7-6 
(For properties of Sisson soil and of Casco OSG Oil OO ieiare acl he Se tia i eh ML A-4 
soil in mapping units HsA through 
HsE2, refer to Sisson and Casco series, 
respectively, in this table.) 
Houghton (Hu). 0=60: | WMileky Dente oie bese d Pt Poe one peer ee = 


See footnotes at end of table. 


properties of the sorls 
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available or does not apply; >>=more than, and < =less than] 


O83 


Percentage passing sieve !— 


No. 4 No. 10 
(4.7 mm.) (2.0 mm.) 
— 100; ©4100); }©§©6S 
100 100 
100 95 
95 90 
100 95 
100 95 
100 85 
100 95 
100 85 
95 90 
95 90 
100 85 
95 90 
95 90 
100 100 
100 100 
100 100 
100 15 
95 85 
95 85 
50 45 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 90 
95 85 
50 45 
95 85 
95 85 
50 45 
100 90 
95 35 
50 45 
100 100 
100 100 
100 95 
100 85 
100 100 
95 95 
100 95 
90 80 


No. 200 
(0.07 mm.) 


Permeability 


Inches per hour 
0.6 


O° 


SS SSP 


o> S95 999 


Sao: S66 


6. 3-20. 0 


. 63-2. 


Available water 
capacity 2 


Inches per inch of 
soil depth 


> 0. 20 


>. 20 


Reaction 


pH value 


Cm aes 


Sete te SS ee 


NAD NOD NDB NOW NNN NOD NOD NNN 


ae 


or i 


| 


3 © 


CPD 
PA “tee eS 


CO et he 
| 
HmO00O #WOOCO WO Bw BOO BOO #MwOO KHAO 


He 
CONTNI 


ie oe 


| 
ola. neve se rt 


| 
a : 
Hm O0CO PROC BOO 


, Roi 
: COON WOONN ON 
0000 ROO BR ROOO ROO 


Shrink-swell potential 


Very low. 


Low. 

High. 
High. 
High. 


Low. 
Moderate. 
High. 


Low. 
Low. 
Very low. 


Low. 
Low. 
Very low. 
Moderate. 


Low. 
Moderate. 
Low. 


Moderate. 
Moderate. 
Very low. 


Low. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 


Low. 
Moderate. 
Very low. 


Moderate. 
Moderate. 
Very low. 


Moderate. 


Moderate. 
Very low. 


Very low. 
Very low. 


Low. 
Moderate. 
Moderate. 


Low. 
Moderate. 
Low. 
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TasBLE 4.— Estimated engineering 


Depth 
Soil series and map symbols from 
surface 


Keowns (Km). 0-7 


Kewaunee: 
(KnA, KnB). 0-7 


(KoB2, KoC2, KrC3, KrD3). 0-7 


Knowles (KwA, KwB2). 0-15 


Knowles, mottled subsoil variant (KyA). 0-12 


Lorenzo (LyA). 0-10 


Manawa (MaA). 0-12 


Martinton (M@gA). 0-8 


Matherton (MkA, MmA), 0-9 


Mequon (MtA) 0-11 


Muskego (Mzg). 0-30 


Mussey (Mzk). 0-8 


Navan (Na). 0-9 


Nenno (NnA). 0-8 


Ogden (Od). 0-36 


Ozaukee (OuA, OuB, OuB2, OuC2, OuD2, OuE, 0-7 
OzC3, OzD3). 7-19 


Palms (Pc). 0-32 


See footnotes at end of table, 


Classification 


Dominant USDA texture 


Dil OAM eee nese Stone eee 
Very fine sandy loam_________________- 
Silt and very fine sand 


UG OAc ha eee he ede 
UY CLAY goto eo eet at et St ete wt 
Silty clay loam 


Silty clay loam or silty clay 
ORG Vy ClO ac Ae ce Sala ie a eS ners 
Clay 10a 22.2 4ece Pee csn eect eas 
hod G Fal Kt: i 3 A eee Se ee ee a 
Silty clay loam___..__.____.-_--.-_-_-- 
Dolomitic limestone bedrock____________ 
UG POAT ont ee oe ed ee a be ee 
Buty clay 10dgiNs. 205) oe ete ae 
Dolomitic limestone bedrock. 


Sandy clay loam 
Sand and gravel 


Dr OA a) 5218 en Sots aia Be a ia 
Silty clay loam 
Silty clay loam 


fo) C02) 6 ie ee ee nacre ee 
LG Cl och hiss oa Ope pat urs ea Deri 
Stratified silt and silty clay 


oot 1G) Cat: | 6. er nee ee a ea ee 
Sandy clay loam 
Sand and gravel 


DIL LOAM = els ee Se coe ne I eles 
Silty clay loam to silty clay 
Silty clay loam 


Mick and peas tee athe 
Sedimentary peat 


Clay LOA Get et a ct si a nye ete ore 
band and: eravel So eee Seek 
it oat a Se nc ele tah ot 
Heavy sandy loam___.________________- 
Silt and silty clay loam 


Widely ieee tt oe 
Mucky peat 
Silty clay 


I OAT it cpa Steiger ee A Be eS 
Po ia ae ©) C2 (ee ee ae ne 
Silty clay loam 


Loam 


Unified 


AASHO 


properties of the soils—Continued 


Percentage passing sieve | 


ee RO Oe 


OZAUKEE COUNTY, WISCONSIN 


Permeability 


0. 63-2. 


ooo 


0. 63-2. 


oo 
S 
No 
o 


o° 


ss 999 SSS 
bo 
ae 
j=) 
op) 
WwW 


. 63-2. 
. 63-2. 
> 20. 


65-2. 
63-2. 
06-0. 


ns) 


635-2. 
20-0. 
63-2. 


So tea Noo COCO OW 


So coo oo¢ 


63-2. 


/\ 
S 
S 
D 


0. 63-2. 0 
2. 0-0. 63 
0. 20-0. 63 


0. 63-2. 0 
0. 63-2. 0 


Available water 


capacity 2 


Inches per inch of 


soil deptn 


vv 


Reaction 


Ao NSS a 
PR Oe CO 
NIN] OONTNI CONTNI 


| 


vs 
i 
OO 


ra 20 oe: ee 


OOO 
Cae AA Oe ea oe 


CO ib 
| 
or io oR" lo ROCHE" Slo oI Slo oNfo oN’ Sal! So oN lo oll oN OCR OUR Slo oe o EE So oe oN S'S OME Se oe OME Ee oe. 


ree beie 
an 


EO aie 


OAT ONS ON RNN PeN 


NDP NOM NO NOS NNN NNN OS NNN NOS NOS NNN NSS 


CO bt Co > OD T CO o> OS 


Ho 


i 
20 Go 


ica 
MIN 


Wow H COCO #0000 


wo 
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Shrink-swell potential 


Low. 
Low. 
Low. 


Low. 
High. 


High. 


Low. 


Moderate. 


Low. 


Low. 


Moderate. 


Very low. 


Low. 
High. 


Moderate. 


Low. 


High. 


Moderate. 


Low. 


Moderate. 


Very low. 


Low. 
High. 


Moderate. 


Low. 


Moderate. 


Very low. 


Low. 


Moderate. 
Moderate. 


Low. 


Moderate. 


Low. 


High. 


Low. 
High. 


Moderate. 


Moderate. 


Moderate. 
Moderate. 
Moderate. 
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TABLE 4.—LEstimated engineering 


sg Sc ht a a a = a SS SSS SSS 


Classification 
Depth 
Soil series and map symbols from 
surface Dominant USDA texture Unified AASHO 
Inches 
Pella (Ph). 0-8 Oil 10d Sense ee een ee ML A-4 
8-96 | Siltyoelay 10a. 5 ou) ese ees CL A-6 
26-48 | Stratified silt and silty clay loam_ .___-_- CL A-6 
Poygan (Py). 0220:.|| Silty clay lo@ioe nonsense pe eee ass CL A-6 
20232. || -Dilty: Clay tO-ClAy 52-53 seccdee ee eee CL A-7 
39=60)\) Silty clay loams2. 260s cous eeu see CL A-6 
Radford (RaA). 0-98) Sit Oates Sn ee tee batee es seo ML A-4. 
28-38) | sbilty clay loam. <5 ote eee esceeass CL A-6 
38-50: |“ Sandy clay loam. 22: coho eee ee CL A-6 
BO260. | Patio ae Mint ee a ae eee SP-SM A-3 
Ritchey (RkB, RkD2). 0-9 St OA Mien anne ea ae eee eee ML A-4 
9317 | Silty clay Joamiia2.d2n42~ cece e sees CL A-6 
17 | Dolomitic limestone bedrock. 
Rodman. (2132) Sandy Oats ys xise Se Ota em seed es | SM A-2 
cee only in complexes” with Casco 13-60 | Stratified sand and gravel___----------- GP-GM A-I1 
soils. 
Rollin (Rw). 0-28 | Muck and peat_..__------------------ Roe. ‘Wee teeeee oa as 
7 gal Ms 6: Re Ee ee ane ee epee eran MH A-7 
Rough broken land (Ry). (4) Silty Clay l0aM< 3c. stu reas sere eke ss CL A-6 
Saylesville (ShA, ShB2). 0-9 Si ORI sono ee oes ML A-4 
27 1 Ni Clay wet terete le ae ee ae hee ee oR eee CH A-7-6 
21-48 | Stratified silt and silty clay...---------- CL A-6 
Sebewa (Sm). O10: i Silt 10a s 2 ton cee tes eet oases ML | A-4 
10=29:,| ‘Siltyclay loaMwsssseouust esses oe CL A-6 
29-60 | Sand and gravel______----------------- GP-GM A-1 
Sisson (SrB2). 0-16 | Fine sandy loam____------------------ SM A-4 
1622474) ‘Claw lOg: ce fo a ee eee CL A-7 
24-60 | Silt and fine sand__.____--------------- ML A-4 
Theresa (ThB). 0210 Silt IOs soe cee a eee eee ML A-4 
12230. || Olay log 2p ote ee eee ae CL A-6 
30260). | TuOs ines so, seck oe souea eee ee ML A-4 
Wasepi (WmA). | O215 | -andylOaMs oo) ett ee eee SM. A-2 
15-23 | Sandy clay loam 22.554 -2e2es sae eee SC A-6 
93-60) Pandenke a Soe eee tee cee ea SP-SM A-3 
Yahara (YhA). 0-10 | Very fine sandy loam------------------ SM A-2 
LOZEG | Oe i eet er let ee eek eee eee ML A-4 
16-60 | Silt and fine sand____-_---------------- ML A-4 
Zurich (ZuA, ZuB2). 0-9 Oil MOA titer en eee oe ee ML A-4 
Qs iby Clay LOAM Se ee ees CL A-7-6 
23-60 | Stratified silt and fine sand_------------ ML A-4 


1 The values for the percentage passing the various sieves are estimates of averages extrapolated from results of analyses such as given 
in table 3. The range in values is about plus or minus 5 percent of the value given. 
2 Estimated depths to seasonal high water table are given in the section “Descriptions of the Soils.”’ 
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properties of the souls—Continued 


Percentage passing sieve 1— 


Permeability Available water 


capacity ? 
No. 4 No. 10 No. 200 
(4.7 mm.) (2.0 mm.) (0.07 mm.) 
Inches per inch of 
Inches per hour soil depth 

100 100 100 2.0 -6. 3 0. 20 
100 100 95 0. 20-0. 63 . 18 
100 100 95 0. 20—0. 63 18 
100 100 90 0. 63-2. 0 20 
100 100 90 0. 20-0. 63 18 
100 100 90 0. 06—0. 20 16 
100 95 90 0. 63-2. 0 . 20 
100 95 90 0. 63-2. 0 . 18 
100 90 20 0. 63-2. 0 . 16 
90 85 5) > 20. 0 . 02 
100 95 89 0. 63-2. 0 18 
95 90 80 0. 63-2. 0 . 16 
90 65 30 6. 3-20. 0 10 
40 30 2 > 20. 0 02 
Re eee eae SELES) GENRE IRON Sony TUT ES MEUED SRT TE eae rae 0. 63-2. 0 >. 20 
100 100 90 0. 20-0. 63 . 16 
95 95 80-90 0. 06-0. 20 16 
100 100 100 0. 63-2. 0 20 
100 100 95 0. 20-0. 63 16 
100 100 100 0. 06-0. 20 16 
100 90 60 0. 63-2. 0 . 20 
95 80 80 0. 63-2. 0 . 18 
79 60 5 > 20. 0 . 02 
100 100 45 0. 63-2. 0 14 
100 100 80 0. 63-2. 0 .18 
100 100 70 0. 63-2. 0 . 16 
100 100 95 0. 63-2. 0 20 
100 100 80 0. 63-2. 0 18 
90 SO HY) 0. 63-2. 0 16 
100 89 30 2. 0-6. 3 . 09 
95 90 30 2. 0-6. 3 .14 
95 90 5) > 20. 0 . 04 
100 100 45 0. 63-2. 0 16 
100 90 YS) 0. 63-2. 0 16 
100 100 65 0. 63-2. 0 . 16 
100 100 SO 0. 63-2. 0 . 20 
100 100 895 0. 63-2. 0 18 
100 100 70 0. 63-2. 0 16 


3 yanpping units KrC3 and KrD3 are severely eroded, and their surface layer is silty clay. 
4 Variable. 


Reaction 


pH value 


a NNO NaS AAS 


aes eas | 
i 
~J 


NNN NNN NOS NEO NNN NNN NNN NO OND 
i 
OO 


4—7, 
9-8. 


4-7. 
4—7. 
9-8. 


6-7. 
6-7. 
4-8, 
9-8. 


1-8. 
ok; 


mH BR COCO BOK POW 


mCOCO BROCCO #BC#OCO #HOOKO ROO ULROOOCULMR COO OLR RO 


Ho 00 
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Shrink-swell potential 


Low. 
Moderate. 
Moderate. 


Moderate. 
High. 
High. 


Low. 
Moderate. 
Moderate. 
Very low. 


Low. 
Moderate. 


Very low. 
Very low. 


Moderate. 
Moderate. 


Low. 
High. 
Moderate. 


Low. 
Moderate. 
Very low. 


Low. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 


Very low. 
Low. 
Very low. 


Low. 
Low. 
Low. 


Low. 
Moderate. 
Low. 


D8 


Soil series, land types, and map 
symbols 


Adrian (Ak)_.-.--___-__------ 


Alluvial land (Am) 


Ashkum (As) 


Aztalan (AzA) 


Boyer: 
Loamy sands (BmB2, 
BmD2). 


Sandy loams (BnA, BoB)-_-_- 


Brookston (BsA) 


Casco (CcB2, CcC2, CeB2, 
GeC2. Crd2, Crez). 

(For interpretations of 
Rodman soil in mapping 
units CrD2 and CrE2, 
refer to Rodman series 
in this table.) 


Clayey land (Cv) 


Colwood (Cw) 


SOIL SURVEY 


Suitability as a source of— 


Topsoil 


Poor; soil is erodible and oxi- 
dizes rapidly. 


Surface layer fair, dark colored, 


thick; subsoil poor, variable 
in texture, and gravelly in 
places. 


Surface layer good, dark 
colored, thick; subsoil poor, 
clayey; almost permanent 
high water table. 


Surface layer good; subsoil fair 
to poor; the lower part of the 
subsoil is unstable on slopes; 
temporary high water table. 


Both surface layer and subsoil 
are unsuitable; material is 

- shallow over sand and gravel 
and is erodible. 


Fair in the surface layer; poor 
in the subsoil; material is 
shallow to sand and gravel 
and is erodible. 


Surface layer good, thick, dark 
colored; subsoil fair to poor, 
clayey in many places; almost 
permanent high water table. 


Surface layer good; subsoil poor 
to unsuitable, clayey, and 
thin over gravel. 


Poor; low fertility; crusts 
readily. 


Surface layer good; subsoil fair, 
unstable on slopes, contains 
stratified lenses of sand; 
almost permanent high 
water table. 


Sand and gravel 


Fair; underlying sand varies 
greatly and contains fines in 
many places; high water 
table hinders excavation. 


Unsuitable 


ee 


Unsuitable; in places thin 
layers of sand and gravel are 
in subsoil. 


Fair to good; poorly graded 
sand and pockets of gravel in 
some places. 


Fair; poorly graded sand; in 
some places pockets of gravel 
and layers of loamy material 
are in the substratum. 


Unsuitable 


Good; underlying material con- 
tains poorly graded, strati- 
fied sand and gravel. 


Not suitable 


Poor; in places underlying 
material contains layers of 
poorly graded fine sand and 
a few lenses of silt and clay. 


TABLE 5.—Engineering 


Limitations for and 
factors affecting— 


Residential development 


Very severe; almost permanent 
high water table. 


Very severe; on flood plains 
and subject to frequent 
flooding. 


Severe; almost permanent high 
water table and high shrink- 
swell potential; wet base- 
ments; subject to ponding. 


Moderate; slowly permeable 
underlying material; tempo- 
rary high water table; base- 
ments subject to wetness. 


Slight on slopes of 0 to 6 per- 
cent; severe on slopes of 12 
to 20 percent; free draining; 
subject to wind and water 
erosion. 


Slight; subject to water erosion_- 


Severe; basements are wet 
because of almost permanent 
high water table. 


Slight on slopes of 0 to 6 per- 
cent, moderate on slopes of 
12 to 20 percent, and severe 
on slopes of more than 20 
percent; droughty; sloping 
areas are erodible. 


Severe; low stability; under- 
lying material generally wet. 


Severe; almost permanent high 
water table; flotation of pipes 
likely. 


interpretations for nonfarm uses 


OZAUKEE COUNTY, WISCONSIN 


59 


Limitations for and factors affecting—Continued 


Onsite sewage 
disposal systems 


Very severe almost permanent; 
high water table; soil material 
shrinks and subsides on drain- 


ing and is highly compressible. 


Very severe; subject to frequent 
flooding. 


Very severe; almost permanent 
high water table and moder- 
ately slow permeability. 


Very severe; slowly permeable 
underlying material; tempo- 
rary high water table. 


Slight on slopes of 0 to 6 per- 
cent; moderate on slopes of 6 
to 12 percent; free draining. 


Slight on slopes of less than 6 
percent; substratum is finer 
textured than overlying mate- 
rial; slow absorption. 


Very severe; almost permanent 
high water table. 


Slight on slopes of 0 to 6 per- 
cent, moderate on slopes of 6 
to 12 percent, severe on slopes 
of 12 to 20 percent, and very 
severe on slopes of more than 
20 percent; risk of ground 
water contamination. 


Severe; wet basements; low sta- 
bility. 


Very severe; almost permanent 
high water table. 


Commercial and light 
industrial development 


Very severe; almost permanent 
high water table; soil mate- 
rial shrinks and subsides on 
draining and is highly com- 
pressible. 


Severe; liquefies when saturated; 
subject to frost heave; loses 
bearing strength when wet; 
subject to frequent flooding. 


Severe; high shrink-swell poten- 
tial; fair shear strength; mod- 
erate compressibility; almost 
permanent high water table; 
subject to ponding. 


Severe; high shrink-swell poten- 
tial; high compressibility ; 
poor shear strength; tempo- 
rary high water table. 


Slight on slopes of 0 to 6 per- 
cent; good shear strength; 
low shrink-swell potential 
and low compressibility. 


Slight; underlying material has 
good shear strength; low 
compressibility; low shrink- 
swell potential. 


Severe; good shear strength; 
low compressibility; moderate 
bearing capacity; almost 
permanent high water table. 


Slight on slopes of 0 to 6 per- 
cent, moderate on slopes of 6 
to 12 percent, and severe on 
slopes of more than 12 per- 
cent; good shear strength. 


Severe. coos Jha See bee 


Severe; good shear strength; 
subject to frost heave; likely 
to liquefy and flow when 
wet; almost permanent high 
water table. 


{ 


Roads, railroads, and 
airports 


=———$—— 


Very severe; almost permanent 
high water table; organic 
material is highly compres- 
sible and unstable. 


Severe; both the subsoil and 
underlying material have low 
stability and bearing capac- 
ity when wet; subject to 
frost heave. 


Severe; low bearing capacity; 
high shrink-swell potential. 


Severe; subsoil has low sta- 
bility and bearing capacity 
when wet; underlying mate- 
rial is relatively unstable 
when the moisture content 
is high. 


Slight on slopes of 6 percent; 
high shrink-swell potential; 
good bearing strength; high 
stability; erodible; deep cuts 
are hard to vegetate. 


Moderate; low shrink-swell 
potential; good bearing 
strength; underlying mate- 
rial is stable under wheel 
loads. 


Severe; subsoil as moderate 
shrink-swell potential; low 
bearing capacity; elastic; 
underlying material has fair 
stability; almost permanent 
high water table. 


Slight on slopes of less than 
12 percent and moderate on 
slopes of more than 12 per- 
cent; subsoil has fair bearing 
capacity; underlying mate- 
rial is highly stable; good 
source of fill material. 


Severe 


Severe; subsoil has moderate 
shrink-swell potential; low 
bearing strength; underlying 
material likely to liquefy 
and flow when saturated; 
almost permanent high water 
table. 


Corrosion potential 
for conduits 


For metal, high in the organic 
material and moderate in 
the sandy material; for 
concrete, high where the 
reaction of the material is 
less than pH 5.5 and low 
where it is more than pH 
9.5. 


Moderate for metal; low for 
concrete. 


Severe for metal; low for 
concrete. 


Moderate to high for metal; 
low to moderate for con- 
crete. 


Low for metal and concrete. 


Low for metal and concrete. 


High for metal; low for con- 
crete. 


Low for metal and concrete. 


Variable. 


High for metal; low for con- 
crete. 
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Soil series, land types, and map 
symbols | 


ee 


Darroch (DcA, DaA)__------_--- 


Dresden (DsA)________-_____--- 


Fabius (FaA) 


Fox: 
Loams (FoA, FoB) 


Sandy loam (FmB)_____--- 


Granby (Ge) 


Hebron (HeB)________-_______- 


Hochheim (HmA, HmB2, 
HmC2, HmD2, HsA, HsB2, 
HsC2, HsD2, HsE2). 

(For interpretations of Sis- 
son and Casco soils in 
mapping units HsA 
through HsE2, refer to 
Sisson and Casco series, 
respectively, in this 
table.) 


Houghton (Hu) 


Keowns (Km) 


SOIL SURVEY 


TABLE 5.— Engineering interpretations 


Suitability as a source of— 


Topsoil ° 


Both surface layer and subsoil 
fair; temporary high water 
table. 


Surface layer good; subsoil 
poor; in many places the 
lower part of the subsoil is 
gravelly and is slightly 
droughty. 


Surface layer good; subsoil 
poor to unsuitable, clayey, 
shallow over gravel; seasonal 
high water table. 


Surface layer good; subsoil 
poor; lower part of the sub- 
soil is gravelly and is 
droughty. 


Surface layer fair; subsoil poor; 
in many places the lower part 
of the subsoil is gravelly and 
is droughty. 


Surface layer poor; subsoil un- 
suitable; droughty; almost 
permanent high water table. 


Surface layer good; subsoil fair 
to poor; the lower subsoil is 
unstable on slopes. 


Surface layer good, thin; sub- 
soil fair to poor, clayey, and 
in places stony. 


Poor; soil is erodible and 
oxidizes rapidly. 


Surface layer good, dark 
colored, thick; subsoil fair, 
unstable on slopes; high 
water table. 


Sand and gravel 


Poor; temporary high water 
table. 


Good; underlying material con- 
tains poorly graded, strati- 
fied sand and gravel. 


Good; substratum contains 
poorly graded, stratified sand 
and gravel; seasonal high 
water table. 


Good; the underlying material 
contains poorly graded, 
stratified sand and gravel. 


Good; the underlying material 
contains poorly graded, 
stratified sand and gravel. 


Good; underlying material is 
poorly graded sand; almost 
permanent high water table 
hinders excavation. 


Unsuitable; in places thin layers 
of sand and gravel are in the 
subsoil. 


Poor; in places the underlying 
material contains pockets of 
well-graded sand and gravel. 


Unsuitable 


Poor; in underlying material 
are layers of poorly graded 
fine sand and silt; high water 
table. 


em me we me we ew ee ae ee 


Limitations for and 
factors affecting— 


Residential development 


Moderate; temporary high 
water table; liquefies readily; 
subject to frost heave. 


Slight; in places receives runoff 
from slightly higher ground. 


Moderate; in places a tempo- 
rary, fluctuating high water 
table; basements are wet. 


Slight; erodible soils 


Slight; slightly droughty; 
erodible soil. 


Severe; silty substratum; sus- 
ceptible to frost heave; high 
water table; sand liquefies 
and runs when wet; base- 
ments are wet. 


Moderate; moderate shrink- 
swell potential; high compres- 
sibility; poor shear strength. 


Slight on slopes of less than 12 
percent, moderate on slopes 
of 12 to 20 percent, and 
severe on slopes of 20 per- 
cent or more; erosion is a 
serious hazard in steep areas. 


Very severe; almost permanent 
high water table; highly 
compressible. 


Severe; high water table; sub- 
ject to frost heave; liquefies 
readily. 
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Limitations for and factors affecting—Continued 


Onsite sewage 
disposal systems 


Very severe; in places silt and 
fine sand enters tile lines and 
filter beds; system does not 
function when water table is 
temporarily high. 


Very severe; system does not 
function when water table is 
high. 


Slight on slopes of less than 6 
percent; free draining below a 
depth of 2 to 3 feet. 


Slight on slopes of less than 6 
percent; free draining below a 
depth of 2 to 3 feet. 


Very severe; almost permanent 
high water table. 


Moderate; slowly permeable 
underlying material. 

| 

| 


Slight on slopes of less than 6 
percent, moderate on slopes of 
6 to 12 percent, and severe on 
slopes of more than 12 per- 
cent; soil material is mod- 
erately permeable. 


Very severe; almost permanent 
high water table. 


Very severe; almost permanent 
high water table. 


Commercial and light 
industrial development 


Severe; liquefies readily; poor 
shear strength; subject to 
frost heave; temporary high 
water table. 


Slight; low compressibility ; 
good shear strength. 


Moderate; high shear strength; 
negligible compressibility ; 
temporary high water table. 


Slight on slopes of less than 6 
percent; low compressibility ; 
good shear strength. 


Very slight on slopes of less 
than 6 percent; very low 
compressibility; good shear 
strength; low shrink-swell 
potential. 


Severe; silty substratum lque- 
fies readily and flows when 
excavated; low compressi- 
bility; good shear strength; 
high water table. 


Severe; moderate shrink-swell 
potential; high compressi- 
bility ; poor shear strength. 


Slight on slopes of less than 12 
percent and severe on slopes 
of more than 12 percent; low 
compressibility; good shear 
strength. 


Very severe; almost permeable 
high water table; highly 
compressible. 


Severe; almost permanent high 
water table; liquefies readily 
and flows when excavated; 
low compressibility. 


Roads, railroads, and 
airports 


Severe; subsoil has moderate 
shrink-swell potential; low 
bearing capacity; subject to 
frost heave; underlying mate- 
rial is relatively unstable. 


Slight; subsoil has good bearing 
capacity if properly com- 
pacted; underlying material 
has high stability. 


Slight; subsoil has fair bearing 
capacity and is relatively 
stable under wheel loads; 
underlying material has high 
bearing capacity. 


Slight on slopes of less than 6 
percent; subsoil has good 
bearing capacity ; 
underlying material is highly 
stable. 


Slight on slopes of less than 6 
percent; good bearing capac- 
ity; underlying material 
excellent; stable. 


Severe; silty substratum is re- 
latively unstable; subsoil has 
good stability; underlying 
material is stable under 
wheel loads when damp. 


Severe; subsoil has low stabil- 
ity and bearing capacity; 
underlying material is rela- 
tively unstable. 


Slight on slopes of less than 12 
percent and moderate on 
steeper slopes; subsoil has 
moderate shrink-swell po- 
tential and low bearing 
strength. 


Very severe; almost permanent 
high water table; organic 
material is highly compres- 
sible and unstable. 


Severe; subsoil and underlying 
material are relatively un- 
stable at all moisture con- 
tents; almost permanent 
high water table; fill 
generally needed. 
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Corrosion potential 
for conduits 


High for metal; low for con- 
crete. 


Low for metal and concrete. 


High for metal; low for con- 
crete. 


Low for metal and conerete. 


Low for metal and concrete. 


Moderate for metal; low for 
concrete. 


Moderate for metal; low for 
concrete. 


Moderate for metal; low for 
concrete. 


High for metal; high for con- 
crete where the reaction 
of the material is less than 
pH 5.5, and low where it 
is more than pH 5.5. 


High for metal; low for 
concrete. 
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TABLE 5.—EHngineering interpretations 


Serr nt 


Limitations for and 


Suitability as a source of— factors affecting— 


Soil series, land types, and map 


symbols 


Kewaunee: 


Silt loams (KnA, KnB)_-_-- 


Silty clays (KrC3, KrD3) 
and silty clay loams 
(KoB2, KoC2). 


Knowles: 


Silt loams (KwA, KwB2)-_-- 


Mottled subsoil variant 
(KyA). 


Loamy land (Lu)-.-_--------- 
oren70:GLy A) ae ee 


Manawa (MaA)._------------ 


Warsi (Vt) ectee ees eue 


Martinton (MgA) 


Matherton (MkA, MmA)-____-- 


Mequon (MtA) 


Muskego (Mzg) 


i ee ee ee 


Topsoil 


Surface layer good; subsoil un- 
suitable, clayey, plastic. 


Surface layer poor, thin; subsoil 
unsuitable, clayey, plastic. 


Surface layer good; subsoil 
poor, shallow to bedrock. 


Surface layer good; subsoil 
poor, shallow to bedrock. 


Surface layer good, dark 
colored, thin; subsoil poor to 
unsuitable, clayey, thin over 
gravel. 


Surface layer good, thin; subsoil 
unsuitable, thin, plastic; 
seasonal high water table. 


Unsuitable 


Surface layer good, thick, dark 
colored; subsoil fair to poor, 
somewhat clayey, unstable on 
slopes. 


Surface layer good; subsoil 
poor; in many places part of 
the subsoil is gravelly and is 
droughty; seasonal high 
water table. 


Surface layer fair to good, thin; 
subsoil poor, clayey. 


Poor; soil material is erodible 
and oxidizes rapidly. 


Sand and gravel 


Unsuitable; clayey__..__.------ 


Unsuitable; clayey__..__------- 


Unsuitable; bedrock is at a 
depth of less than 42 inches. 


Unsuitable; bedrock is at a 
depth of less than 42 inches. 


Good; underlying material 
contains poorly graded, 
stratified sand and gravel. 


Unsuitable; soil material is 
clayey. 


Wrist tA DIG 2.5.25! ot oe eee: 


Unsuitable; soil material 
consists of silt and clay. 


Good; the underlying material 
is poorly graded, stratified 
sand and gravel; temporary 
high water table. 


Unsuitabléezs> cc acco oe ec cee 2 


Lins a DiGi tet en oe 


Residential development 


Moderate; erodible soils; high 
shrink-swell potential. 


Moderate on slopes of less than 
12 percent and severe on 
steeper slopes; severe erosion 
hazard; high shrink-swell 
potential; moderate com- 
pressibility. 


Moderate; bedrock near the 
surface interferes with 
excavating basements. 


Severe; bedrock near the 
surface; temporary high 
water table. 


Moderate; basements generally 
are wet; temporary high 
water table. 


Very severe; flooded most of 
the time. 


Severe; temporary high water 
table; high shrink-swell 
potential; moderate com- 
pressibility. 


Moderate; temporary high 
water table; subject to 
ponding; basements are wet. 


Moderate; temporary high | 
water table and occasional 
ponding; basements are wet. 


Very severe; permanent high 
water table; shrinks and 
subsides when drained; 
highly compressible. 
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Limitations for and factors affecting—Continued 


Onsite sewage 
disposal systems 


Severe on slopes up to 12 per- 
cent and very severe on 
steeper slopes; slowly 
permeable. 


Severe on slopes of less than 12 
percent and very severe on 
steeper slopes; slowly per- 
meable. 


Severe; difficult to install a 
sewage system; seepage of 
effluent contaminates water 
supplies. 


Very severe; difficult to install a 
sewage system; effluent may 
contaminate water supplies; 
temporary high water table. 


Slight; risk of ground water 
contamination. 


Very severe; slow permeability; 
temporary high water table. 


Very severe; permanent high 
water table; flooded most of 
the time. 


Very severe; slowly permeable 
underlying material and 
temporary high water table. 


Very severe; the system does not 
function at times because of a 
temporary high water table. 


Very severe; temporary high 
water table; permeability is 
moderately slow; at times 
system does not function. 


Very severe; permanent high 
water table. 


Commercial and light 
industrial development 


Moderate on slopes of less than 
6 percent, severe on slopes of 
6 to 12 percent, and 
very severe on steeper slopes; 
high shrink-swell potential ; 
fair shear strength; moderate 
compressibility. 


Moderate on slopes of less than 
12 percent, and very severe 
on steeper slopes; high 
shrink-swell potential; fair 
shear strength; moderate 
compressibility. 


Moderate; bedrock near 
surface interferes with 
excavation. 


Severe; temporary high water 
table; bedrock near surface 
interferes with excavation. 


WhO derate: 20s Se asec os 


Slight; good shear strength; 
negligible compressibility. 


Severe; high shrink-swell 
potential; fair shear strength; 
moderate compressibility ; 
temporary high water table. 


Very severe; permanent high 
water table; flooded most of 
the time. 


Severe; high shrink-swell 
potential; fair shear strength; 
moderate compressibility; 
temporary bigh water table. 


Moderate; very low com- 
pressibility; good shear 
strength; temporary high 
water table; subject to 
ponding. 


Severe; high shrink-swell 
potential; fair shear strength; 
poor bearing capacity: 
occasional ponding and 
temporary high water table. 


Very severe; permanent high 
water table; shrinks and 
subsides when drained; 
highly compressible. 


Roads, railroads, and 
airports 


_ Severe; high shrink-swell po- 


tential; low bearing strength; 
erosion is a hazard on the 
steeper slopes. 


Severe; high shrink-swell po- 
tential; low bearing strength; 
erosion is a hazard on the 
steeper slopes. 


Slight; subsoil has moderate 
shrink-swell potential; low 
bearing capacity; underlain 
by bedrock. 


Moderate; subsoil has low 
bearing capacity; underlying 
bedrock provides excellent 
support. 


IS) es (21 92 1: ee ne oe ee ne 


Slight; underlying material is 
stable. 


Severe; subsoil and underlying 
material have high shrink- 
swell potential; low bearing 
capacity; elastic. 


Severe for metal; high for 
concrete where the material 
is acid, and low where the 
pH of the material is more 
than 5.5. 


Severe; subsoil and underlying 
material have high shrink- 
swell potential; low bearing 
capacity when wet. 


Slight when drained; subsoil 
has low bearing strength 
when wet; moderate shrink- 
swell potential; the under- 
lying material is stable. 


Severe; subsoil and under- 
lying material have high 
shrink-swell potential; low 
bearing capacity when wet. 


Very severe; permanent high 
water table; the organic 
material is highly com- 
pressible and is highly 
unstable. 
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Corrosion potential 
for conduits 


Moderate for metal; low for 
concrete. 


Moderate for metal; low for 
concrete. 


Low to moderate for metal; 
low for concrete. 


Low to moderate for metal; 
low for concrete. 


Variable. 


Low for metal and concrete. 


High for metal; low for 
concrete. 


High for metal; low for 
concrete. 


Moderate for metal; low for 
concrete. 


High for metal; low for 
concrete. 


High for metal; high for 
concrete, where the reaction 
of the soil material is less 
than pH 5.5 and low where 
it is more than pH 5.5. 
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Suitability as a source of— 


Soil series, land types, and map 
symbols 
Topsoil 


Mussey (MzK)---2..--.---<--+ 


Surface layer good, thin; sub- 
soil poor to unsuitable, 
clayey, thin over gravel; 
almost permanent high water 
table. 


Navan (Na) Surface layer good, thick, dark 
colored; subsoil fair to poor; 
almost permanent high water 


table. 


Nenno (NnA) Surface layer good; subsoil fair 
to poor, in places is gravelly 
in the lower part; temporary 


high water table. 


Ogden (Od) Poor; soil is erodible and oxi- 


dizes rapidly. 


Ozaukee (OuA, OuB, OuB2, 
OigC2: OU D2 “Ole. "OzCs. 
OzD3). 


Surface layer good; subsoil poor, 
clayey. 


Palme (Reece ieee aes Poor; soil is erodible and oxi- 
dizes rapidly. 
Pela yst222t tees __| Surface layer good, thick, dark 


- colored; subsoil poor, clayey; 
almost permanent high water 
table. 


Poygan (Py) Surface layer fair, thin, dark 
colored, subsoil unsuitable, 
clayey; almost permanent 


high water table. 


Radford (RaA) Surface layer good, thick; sub- 
soil poor, thick; temporary 


high water table. 


Ritchey (RkB, RkD2) Surface layer good; subsoil 


poor; shallow to bedrock. 


PGOdiiiaNeea< wks oleae ewes 


(Mapped only in complexes 
with Casco soils.) 


Surface layer and subsoil un- 
suitable; very thin, cobbly, 
and droughty. 


SOIL SURVEY 


TaBLE 5.—Engineering interpretations 


Limitations for and 
factors affecting— 


Sand and gravel Residential development 


Good; the underlying material 
contains poorly graded, 
stratified sand and gravel; 
seasonal high water table. 


Severe; almost permanent high 
water table. 


Unsuitable; in places thin 
layers of sand and gravel are 
in the subsoil. 


Very severe; almost permanent 
high water table; basements 
are wet. 


Poor; in places pockets of well- 
graded sand and gravel are 
in the underlying material; 
temporary high water table. 


Moderate; temporary high 
water table; basements are 
wet. 


Unsuitable Very severe; permanent high 
water table; soil material 
shrinks and subsides on 


draining; highly compressible. 


wwe ee we ea 


Unsuitable; clayey Moderate on slopes of less than 
6 percent, severe on slopes 

of 6 to 12 percent, and very 
severe on steeper slopes; 


water erosion is a hazard. 


Tras EA Dl occu ests eect eats 


Very severe; almost permanent 
high water table; shrinks and 
subsides on draining; highly 
compressible. 


Very severe; installing and 
maintaining public utilities, 
access roads, and other facili- 
ties difficult; basements are 
wet. 


Very severe; high water table; 
basements are wet. 


Unsuitable; clayey Very severe; high shrink-swell 


potential; basements are wet. 


Poor; temporary high water 
table; in places underlying 
material contains pockets of 
sand and gravel. 


Severe; high water table; occa- 
sional flooding. 


Unsuitable; bedrock at a depth 


Severe; bedrock near surface. 
of less than 20 inches. 


Underlying material good; 
poorly graded sand and 
gravel; stratified; cobbly in 
places. 


Moderate on slopes of 6 to 12 
percent, severe on slopes of 
12 to 20 percent, and very 
severe on steeper slopes; 
lawns are hard to establish. 
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Limitations for and factors affecting—Continued 


Onsite sewage 
disposal systems 


Very severe; almost permanent 
high water table. 


Very severe; almost permanent 
high water table. 


Very severe; at times system 
does not function because of 
a high water table. 


Very severe; permanent high 
water table. 


Severe; moderately slowly per- 
meable. 


Very severe; almost permanent 
high water table. 


Very severe; almost permanent 
high water table. 


Very severe; almost permanent 
high water table. 


Very severe; at times system 
does not function because of a 
temporary high water table; 
occasional flooding. 


Very severe; shallow to bedrock; 
probable contamination of 
ground water. 


Moderate on slopes of 6 to 12 
percent, severe on slopes of 12 
to 20 percent, and very severe 
on steeper slopes; droughty; 
lawns are hard to establish. 


Commercial and light 
industrial development 


Severe; high shear strength; 
negligible compressibility ; 
almost permanent high water 
table; subject to flooding 
and ponding. 


Severe; high shrink-swell 
potential; fair shear strength; 
moderate compressibility ; 
almost permanent high water 
table. 


Moderate; low compressibility ; 
fair shear strength; moderate 
bearing capacity; temporary 
high water table. 


Very severe; permanent high 
water table; shrinks and 
subsides on draining; highly 
compressible. 


Moderate on slopes of less than 
6 percent, severe on slopes of 
6 to 12 percent, and very 
severe on steeper slopes; high 
shrink-swell potential; fair 
shear strength; moderate 
compressibility. 


Very severe; almost permanent 
high water table; shrinks and 
subsides on draining; highly 
compressible. 


Severe; moderate shrink-swell 
potential; fair shear strength; 
moderate compressibility ; 
almost permanent high water 
table. 3 


Severe; high shrink-swell poten- 
tial; fair shear strength; mod- 
erate compressibility; almost 
permanent high water table. 


Severe; subsoil and underlying 
material are variable; tempo- 
rary high water table. 


Moderate where soil is shallow 
to bedrock. 


Moderate on slopes of 6 to 12 
percent, severe on slopes of 
12 to 20 percent, and very 
severe on steeper slopes; 
erodible if water concentrates 
on slopes. 


Roads, railroads, and 
airports 


Severe; high water table________ 


Severe; subsoil has low 
stability and bearing 
capacity; underlying material 
is relatively unstable. 


Moderate; moderate shrink- 
swell potential; low bearing 
capacity; fair stability. 


Very severe; permanent high 
water table; organic material 
is highly compressible and 
unstable. 


Severe; high shrink-swell po- 
tential; low bearing strength; 
moderately slow permeability. 


Very severe; almost permanent 
high water table; organic 
material is highly compres- 
sible and unstable. 


Severe; subsoil and underlying 
material are plastic; moderate 
shrink-swell potential; low 
bearing strength. 


Severe; subsoil and underlying 
material are elastic; high 
shrink-swell potential; low 
bearing strength. 


Severe; subsoil and underlying 
material are variable. 


Slight; subsoil has moderate 
shrink-swell potential; low 
bearing capacity; shallow to 
bedrock. 


Moderate; high stability; high 
bearing capacity. 


Corrosion potential 
for conduits 


High for metal; low for 
concrete. 


High for metal; low for 
concrete. 


High for metal; low for con- 
crete. 


High for metal; low for con- 
crete where the reaction of 
the material is less than pH 
9.5, and low where it is 
more than pH 5.5. 


Moderate for metal; low for 
concrete. 


High for metal; high for con- 
crete where the reaction of 
the material is less than 
pH 5.5, and low where it is 
more than 5.5. 


High for metal; low for con- 
crete. 


High for metal; low for con- 
crete. 


Moderate for metal; low for 
concrete. 


Low to moderate for metal; 
low for concrete. 


Low for metal and concrete. 
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SOIL SURVEY 


TaBLe 5.—Engineering interpretations 
a 
| Limitations for and 


Suitability as a source of— factors affecting— 


Soil series, land types, and map 


symbols 


Topsoil 


Rollin (Rw) 


Rough broken land (Ry) 


Sandy and gravelly land (Sf) - - - 
Sandy lake beaches (Sfb)------- 


Saylesville (ShA, ShB2)__------ 


Sebewa (Sm)__--------------- 


SissOne(StE2) tose ce eeeRees 


Theresa: CWB) .ceeuuse cece 


Wasepi (WmA)-_-------------- 


Wet alluvial land (Ww) 


Yahara (YhA) 


edie 


Zurich (ZuA, ZuB2) 


Ne ect eyes Fes a ce ae a, a a a, ee 


Poor; soil is erodible and oxi- 
dizes rapidly. 


Unsuitable 


Unsuitable 


Both the surface layer and 
subsoil are unsuitable. 


Surface layer good; underlying 
material fair to poor; in 
places unstable on slopes. 


Surface layer good, thick, dark 
colored; subsoil fair to poor, 
thin; almost permanent high 
water table. 


Surface layer fair, droughty; 
subsoil fair, unstable on 
slopes. 


Surface layer good; subsoil 
poor; in places is clayey and 
stony. 


Surface layer fair, somewhat 
droughty, erodible; subsoil 
poor, thin over sand and 
gravel; high water table. 


Surface layer fair; subsoil poor, 
variable in texture, and 
gravelly in places; permanent 
high water table. 


Surface layer good; subsoil fair; 
stable on slopes; temporary 
high water table. 


Surface layer good; subsoil fair 
to poor; unstable on slopes. 


Sand and gravel 


Unsuitable 


Unsuitable 


Fair; poorly graded sand that 
in some places contains 
gravel. 


Unsuitable; silt and clay 


Good; underlying material is 
poorly graded, stratified sand 
and gravel; almost permanent 
high water table. 


Poor; substratum contains 
layers of poorly graded fine 
sand and silt. 


Poor; in places the underlying 
material contains pockets of 
well-graded sand and gravel. 


Fair; underlying material con- 
tains poorly graded sand and 
some pockets of gravel; high 
water table. 


Unsuitable 


Poor; in places poorly graded 
fine sand and layers of silt; 
temporary high water table. 


Poor; poorly graded fine sand 
and silt in places. 


Residential development 


Very severe; almost permanent 
high water table; shrinks and 
subsides on draining; highly 
compressible. 


Severe; steep slopes are 
unstable. 


Moderate________------------ 
Very severe; subject to wave 
action. 


Moderate; high shrink-swell 
potential; moderate com- 
pressibility; water erosion is 
a hazard on slopes. 


Very severe; almost permanent 
high water table; basements 
are wet. 


Moderate; soil liquefies readily; 
subject to frost heave; low 
bearing capacity. 


Slight; erosion is a hazard on 
slopes. 


Severe; in places a high water 
table causes wet basements. 


Very severe; permanent high 
water table; subject to 
frequent flooding. 


Severe; temporary high water 
table; liquefies readily ; 
subject to frost heave. 


Moderate; moderate bearing 
capacity; moderate stability. 


for nonfarm uses—Continued 


OZAUKEE COUNTY, WISCONSIN 


Limitations for and factors affecting—Continued 


Onsite sewage 
disposal systems 


Very severe; almost permanent 
high water table. 


Very severe; seepage beds 
impractical on steep slopes. 


Very severe; subject to wave 
action. 


Severe; slowly permeable. ______- 


Very severe; almost permanent 
high water table. 


Moderate; maintaining filter 
fields is difficult. 


Slight; moderately permeable - - _- 


Very severe; system does not 
function in places because of 
a high water table. 


Very severe; permanent high 
water table; subject to 
frequent flooding. 


Very severe; temporary high 
water table; system does not 
function at times; silt and 
sand clog filter beds. 


Commercial and light 
industrial development 


Very severe; almost permanent 
high water table; shrinks and 
subsides on draining; highly 
compressible. 


Severe; moderate bearing capac- 
ity; moderate to high shrink- 
swell potential; unstable on 
steep slopes. 


Moderate____ 7 ee 


Very severe; low compressibility ; 
good shear strength; liquefies 
and flows when saturated; 
subject to wave action. 


Moderate; high shrink-swell 
potential; fair shear strength; 
moderate compressibility. 


Severe; high shear strength; 
almost permanent high water 
table. 


Moderate; low bearing 
capacity; subject to frost 
heave, liquefaction, and 
piping; erodible on slopes. 


Slight; low compressibility ; 
fair shear strength. 


Severe; high water table______ __ 


Very severe; permanent high 
water table; subject to 
frequent flooding. 


Severe; liquefies readily; sub- 
ject to frost heave; temporary 
high water table. 


Moderate; subject to frost 
heave; moderate bearing 
capacity; moderate stability. 


Roads, railroads, and 
airports 


Very severe; almost permanent 
high water table; organic 
material is highly compressi- 
ble and highly unstable. 


Severe; unstable on steep slopes; 


subject to landslides and 
severe erosion. 


Slight__ 


Very severe; negligible volume 
change; stable under wheel 
loads when moist; subject to 
wave action. 


Severe; high shrink-swell poten- 
tial; low bearing capacity; 
slow permeability. 


Severe; subsoil has moderate 
shrink-swell potential; low 
bearing capacity; underlying 
material is stable; almost 
permanent high water table. 


Severe; low bearing capacity; 
subject to frost heave, 
liquefaction, piping, and 
slippage. 


Slight; subsoil has moderate 
shrink-swell potential and low 
bearing strength; underlying 
material has good stability 
and low shrink-swell potential. 


Moderate; subsoil and underly- 
ing material are stable under 
wheel loads. 


Very severe; permanent high 
water table; subject to 
frequent flooding. 


Severe; moderate stability; sub- 
ject to frost heave; temporary 
high water table during wet 
seasons. 


Severe; moderate shrink-swell 
potential and bearing 
capacity. 
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Corrosion potential 
for conduits 


High for metal; low for con- 
crete. 


Variable. 


Low for metal and concrete. 


High for metal; low for 
concrete. 


High for metal; low for 
concrete. 


Moderate for metal; low for 
concrete. 


Moderate for metal; low for 
concrete. 3 


Moderate for metal; low for 
concrete. 


High for metal; low for 
concrete. 


Moderate to low for metal; 
low for concrete. 


Moderate to low for metal; 
low for concrete. 
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SOIL SURVEY 


TABLE 6.—Engineering 


fe ee ea nat Ste a EE ig a a aS SSS SSS SS 


Soil features affecting— 
Soil series, land types, and map symbols 


Adrian (Ak) 


Alluvial land (Am) 


meme wee ewe ee ee eae eee eee ee ee rer rl 


Ashkum (As) 


— — ow ae cw OO wwe we eee ae se ee ee ee eee re 


Aztalan (AzA) 


Boyer: 
Loamy sands (BmB2, BmD2) 


Sandy loam (BnA) 


Sandy loam, loamy substratum (BoB)-..------- 


Brookston (BsA) 


ee ee ce ae a re a a a ae ae a Ae a ee ee ee ee ae ee, ee ee 


Casco: 
Loams (CeB2, CeC2, CrD2, CrE2)_.---------- 
(For interpretations of Rodman soil in map- 
ping units CrD2 and CrE2, refer to Rodman 
series in this table.) 


Sand loams (CcB2, CcC2) 


Clayey land (Cv) 


Colwood (Cw) 


Darcoen (DCA) sain see sere eter eee 


Dresden (DsA) 


Reservoir areas 


Pervious; high water table; suitable 
for dug ponds. 


Characteristics variable 


Semipervious; high water table; suit- 
able for dug ponds. 


Semipervious subsoil and underlying 
material. 


Very pervious subsoil and substratum_- 


Very pervious subsoil; pervious sub- 
stratum. 


Very pervious material over semi- 
pervious substratum. 


Pervious; high water table; suitable 
for dug ponds. 


Pervious subsoil; very pervious sub- 
stratum. 


Pervious subsoil; very pervious sub- 
stratum. 


Semipervious 


High water table; suitable for dug 
ponds; sides of ponds very unstab-e 
when saturated. 


Pervious 


Pervious subsoil; very pervious under- 
lying material. 


Embankments 


Pervious; organic surface layer has 
low stability and is suitable for low 
embankments; underlying material 
has high stability but is susceptible 
to piping. 


Characteristics variable; onsite in- 
vestigation required. 


Impervious; low stability ; 
high shrink-swell potential. 


Semipervious subsoil has high stabil- 
ity; underlying material has low 
stability and high shrink-swell 
potential. 


Pervious; high stability; susceptible 
to piping. 


Pervious; high stability 


Loamy material is semipervious and 
highly stable; silty clay loam ma- 
terial is impervious and has mod- 
erate stability and shrink-swell 
poten tial. 


Semipervious subsoil has low stability 
and nioderate shrink-swell potential; 
underlying material has high sta- 
bility. 


Subsoil is semipervious and has 
medium stability; underlying ma- 
terial is pervious and has high 

stability. 


Subsoil is semipervious; substratum is 
pervious; high stability. 


Low stability 


Semipervious; low stability; suscep- 
tible to piping. 


Semipervious; medium stability ; 
medium shrink-swell potential; 
underlying material has low stabil- 
ity; susceptible to piping. 


Semipervious; subsoil has medium 
stability and moderate shrink-swell 
potential; underlying material has 
high stability and is pervious. 


unterpretations for farm uses 


Agricultural drainage 


Rapid permeability; high water 
table; not suitable for drain- 
age where peat is less than 24 
inches thick. 


Variable texture; hazard of 
flooding. 


Slow permeability; seasonal 
high water table. 


Slow permeability 


Present drainage is excessive 


Present drainage is somewhat 
excessive. 


Present drainage is somewhat 


excessive. 


Moderate permeability; high 
water table. 


Present drainage is adequate 


Present drainage is somewhat ex- 
cessive. 


Slow permeability 


Moderate permeability; high 
water table. 


Moderate permeability; seasonal 
high water table. 


Present drainage is adequate 


OZAUKEE COUNTY, WISCONSIN 


Irrigation 


Rapid rate of water intake; 
high water-holding capacity; 
poorly drained. 


Characteristies variable________ 


Severe; moderate to slow rate 
of water intake; high water- 
holding capacity; adequate 
drainage difficult to obtain. 


Moderate rate of water intake; 
high water-holding capacity; 
poorly drained. 


Rapid rate of water intake; 
low water-holding capacity; 
susceptible to soil blowing. 


Rapid rate of water intake; 
low water-holding capacity; 
susceptible to soil blowing. 


Rapid rate of water intake; 
medium water-holding ca- 
pacity. 


Moderate rate of water intake; 
high water-holding capac- 
ity; poorly drained. 


Moderate rate of water in- 
intake; medium water-hold- 
ing capacity. 


Rapid rate of water intake; 
medium water-holding ca- 
pacity; susceptible to soil 
blowing. 


Slow permeability 


Moderate rate of water intake; 
high water-holding capacity; 
poorly drained. 


Moderate rate of water intake; 
high water-holding capac- 
ity; somewhat poorly 
drained. 


Moderate rate of water intake__ 


Soil features affecting—Continued 


Terraces and diversions 


Not applicable; little or no 
runoff. 


Not applicable; little or no run- 
off. 


In places wetness hinders con- 
struction. 


Sandy throughout the profile; 
highly erodible. 


Sandy throughout the profile; 
highly erodible. 


Sandy throughout the profile; 
highly erodible. 


Not applicable; little or no 
runoff. 


Shallow to underlying gravel or 
sand. 


Sandy throughout the profile; 
susceptible to erosion. 


Not applicable; little or no 
runoff. 


Not applicable; little or no 


runoff. 


Low stability 


Underlying material is gravel 
or sand; hard to vegetate. 
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Grassed waterways 


Highly erodible soil; in 
many places wetness 
hinders construction; in 
places sand is exposed. 


Variable texture; in places 
wetness hinders construc- 
tion; waterways generally 
not required. 


Hard to establish satisfac- 
tory seedbed in clayey 
subsoil. 


In places wetness hinders 
construction. 


Slopes; hard to establish and 
maintain vegetative cover. 


Hard to establish and main- 
tain vegetative cover. 


Hard to establish and main- 
tain vegetative cover. 


Hard to establish satisfac- 
tory seedbed because of 
clayey subsoil. 


Slopes. 


Slopes; hard to establish 
and maintain vegetative 
cover. 


Clayey material; unfavor- 
able for plants. 


Highly erodible; in places 
wetness hinders construc- 
tion. 


Highly erodible; in places 
wetness hinders construc- 
tion. 


In places gravelly or sandy 
underlying material is 
exposed. 
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SOIL SURVEY 


TABLE 6.—Engineering 


fe ete Stee eg Se a a SSS Se 


Soil series, land types, and map symbols 


Soil features affecting— 


a en 


Reservoir areas 


pe es ee ee 


Fabius (FaA) 


Fox: 
Loams (FoA, FoB) 


Pervious subsoil; very pervious sub- 
substratum. 


Pervious subsoil; very pervious sub- 


Sandy loam (FmB) 


Granby (Ge) 


Hebron (HeB) 


Hochheim (HmA, HmB2, HmC2, 
HsB2, HsC2, HsD2, HsE2). 

(For interpretations of Sisson soil and of Casco 

soil in mapping units HsA through HsE2, 


refer to Sisson and Casco series, respectively, 
in this table.) 


HmD2, HsA, 


Houghton (Hu) 


Keowns (Km) 


Kewaunee (KnA, KnB, KoB2, KoC2, KrC3, KrD3)-_-- 


Knowles: 
Silt loams (KwA, KwB2) 


Silt loam, mottled subsoil variant (KyA) 


Doan yy Pind GE) toe ee oo ee ei ee 


Lorenzo (LyA) 


NMesnewarCViah) a howe es eo ice ee ee ate! 


Marsh (Mf) 


Martinton (MgA) 


a a ed 


substratum. 


Pervious subsoil; very pervious sub- 
substratum. 


Pervious; not suitable for dug ponds- -- 


Semipervious 


Semipervious subsoil; pervious 
substratum. 


Very pervious; high water table; 
suitable for dug ponds; flotation of 
organic matter likely. 


Pervious; high water table; suitable 
for dug ponds that have low side 
slopes. 


Semipervious 


Semipervious subsoil 


Semipervious subsoil 


Semipervious; variable 


Pervious subsoil; very pervious 
substratum. 


Semipervious 


Characteristics variable___-_..______--- 


Embankments 


Semipervious; subsoil has moderate 
shrink-swell potential; pervious 
underlying material has high stabil- 
ity. 


Impervious subsoil that has medium 
stability; underlying material has 
high stability and is very pervious. 


Semipervious; high stability; very 
pervious substratum. 


Pervious; high stability - - - 


Impervious; low stability; medium 
shrink-swell potential. 


Impervious subsoil has medium sta- 
bility; underlying material has high 
stability and is semipervious. 


Pervious; low stability; can be used 
for low embankments. 


Semipervious; low stability; suscep- 
tible to piping; banks very erodible. 


Impervious; medium stability; high 
shrink-swell potential. 


Impervious subsoil that has medium 
stability; bedrock is at a depth 
between 20 and 42 inches. 


Semipervious subsoil that has medium 
stability; bedrock is at a depth 
between 20 and 42 inches. 


Semipervious; variable 


Semipervious subsoil has medium sta- 
bility; very pervious underlying 
material has high stability. 


Impervious; medium stability; high 
shrink-swell potential. 


Characteristics variable 


Impervious; medium stability; sandy 
layers in underlying material are 
susceptible to piping. 
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interpretations for farm uses—Continued 


Agricultural drainage 


Moderate permeability____.____- 


Present drainage is adequate_____ 


Present drainage is adequate____-_ 


Moderate; rapid permeability; 
high water table. 


Present drainage is adequate__-_- 


Present drainage is adequate____- 


Moderate permeability; high 
water table. 


Moderate permeability; high 
water table. 


Present drainage is adequate__-_-_- 


Present drainage is adequate_____ 


Moderate permeability ; seasonal 
high water table. 


Variable__________-_--- aes : 


Present drainage is adequate_-___-_ 


Slow permeability ___----__-- 


Drainage generally not feasible 
or too costly. 


Slow permeability; seasonal 
high water table. 
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Soil features affecting—Continued 


Irrigation 


Moderate rate of water intake; 
medium water-holding capac- 
ity; somewhat poorly drained. 


Moderate rate of water intake; 
medium water-holding capac- 
ity. 


Rapid rate of water intake; 
medium water-holding ca- 
pacity. 


Very rapid rate of water intake; 
low water-holding capacity. 


Moderate rate of water intake; 
high water-holding capacity. 


Moderate rate of water in- 
take; medium water-holding 
capacity. 


Rapid rate of water intake; 
very high water-holding 
capacity; poorly drained. 


Moderate rate of water intake; 
high water-holding capacity ; 
poorly drained. 


Moderate to slow rate of water 
intake; high water-holding 
capacity. 


Moderate rate of water intake; 
medium water-holding 
capacity. 


Moderate rate of water intake; 
medium water-holding 
capacity ; somewhat poorly 
drained. 


VW arid ble: ost os te Seti ee eee 


Moderate rate of water intake; 
medium water-holding 
capacity. 


Slow rate of water intake; high 
water-holding capacity ; 
somewhat poorly drained. 


High water table most of the 
year; very poorly drained. 


Moderate to slow rate of water 
intake; high water-holding 
capacity. 


Terraces and diversions 
Shallow to gravelly or sandy 
underlying material. 
Underlying material is gravel 


or sand; hard to vegetate. 


Underlying material is sandy 
and susceptible to erosion. 


Not applicable; little or no 
runoff. 


No limiting factor_______.____- 


In places stones hinder 
construction. 


Not applicable; little or no 
runoff. 


Low stability for diversions; 
terraces not needed because 
soil is level and has poor 
drainage. 


No limiting factor_______------ 


In places stones and bedrock 
hinder construction. 


In places stones and bedrock 
hinder construction. 


Not applheable__------.------- 


Shallow to gravelly or sandy 
underlying material. 


In places stones and wetness 
hinder construction. 


Not applicable; little or no 
runoff. 


No limiting factor._____-_----- 
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Grassed waterways 


In places gravelly or sandy 
underlying material is 
exposed. 


In places underlying gravel 
or sand is exposed. 


In places underlying sandy 
material is exposed. 


Highly erodible; in places 
wetness hinders construc- 
tion. 


No limiting factor. 


Slopes; in places stones hinder 
construction. 


Highly erodible; in places 
wetness hinders construc- 
tion. 


Highly erodible; in places 
wetness hinders construc- 
tion. 


Subsoil is clayey and estab- 
lishing a satisfactory seed- 
bed is difficult. 


In places bedrock is exposed. 


In places bedrock is exposed. 


In places contains pockets of 
sand, gravel, or clayey 
material and debris. 


In places gravelly or sandy 
underlying material is 
exposed. 


In places wetness hinders 
construction. 


Difficult to establish and 
maintain vegetative cover. 


Subsoil is clayey and estab- 
lishing a satisfactory seed- 
bed is difficult. 
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SOIL SURVEY 


TaBLE 6.—Engineering 


Soil features affecting— 


Soil series, land types, and map symbols 


Reservoir areas 


Matherton (MkA, MmA) 


Pervious subsoil; very pervious 
underlying material. 


Mequon (MtA) 


Muskego (Mzg) Pervious; high water table; suitable 


for dug ponds. 


Mussey (Mzk) Pervious subsoil; high water table; 


suitable for dug ponds. 


INE EDI) ah ae a Si an ead Ee hat Be 


Pervious; high water table; suitable 
for dug ponds. 


Nenno: CN RAs 2: eee ete See Pervious 


Ogden (Od) Pervious; high water table; suitable 


for dug ponds. 


Ozaukee: (Oud: ‘OuB. OvB2, Oue2. Oud, Ou, ) SeMMpervi0Us...ue.eessecedeeuees = 
O2zCG3; OzD3). 
Pee NCP Cis ee et eee erat ee es ee Pervious; high water table; suitable 
for dug ponds; suitable for reser- 
voirs if organic material is removed. 
Pele CPG ernctat Soe ce teteset oveceee a etka ee Pervious; high water table; suitable 
for dug ponds. 


Poygan (Py) Semipervious; high water table; 


suitable for dug ponds. 


_- a a lied 
— ee ie ~ 


FRACTORG: CAA oes Bee eens Frequent flooding 


Ritchey (RkB, Rk D2) Pervious above bedrock____-.-------- 


(Mapped only in complexes with Casco soils.) 


EY UAC) ote a ere ee acts eee tate a ee a ee 


Pervious; high water table; suitable 
for dug ponds. 


Rough broken land (Ry) Semipervious; rapid: runoff and active 


geologic erosion. 


Embankments 


Semipervious subsoil has medium sta- 
bility: underlying material is pervi- 
ous and has high stability. 


Impervious; low stability; high 
shrink-swell potential. 


Pervious 


Semipervious subsoil has medium sta- 
bility; underlying material is very 
pervious and has high stability. 


Semipervious; medium stability 


Impervious; subsoil has medium sta- 
bility; underlying material has high 
stability. 


Pervious; low stability__._______.___- 


Impervious; low stability; high 
shrink-swell potential. 


Pervious; low stability_____._....___- 


Semipervious; medium stability; 
susceptible to piping. 


Impervious; medium stability; high 
shrink-swell potential. 


Semipervious; medium stability 


Semipervious above bedrock; medium 
stability; depth to bedrock is less 
than 20 inches. 


Very pervious; high stability 


Pervious; both organic material and 
marl have low stability. 


Impervious; medium stability; high 
shrink-swell potential. 
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interpretations for farm uses—Continued 


Soil features affecting—Continued 


a a 


Agricultural drainage Irrigation Terraces and diversions Grassed waterways 


Moderate permeability---------- 


Moderately slow permeability ---- 


Moderate permeability; high 
water table. 


Moderate permeability; high 
water table; gravelly or sandy 
underlying material. 


Slow permeability; high water 
table. 

Moderate permeability_-_-------- 

Moderate permeability; high 


water table. 


Present drainage is adequate_-_--- 


Moderate permeability; high 
water table. 


Moderately slow permeability ; 
high water table. 


Subsoil permeability; high water 
table. 


Moderate permeability ; seasonal 
high water table. 


Present drainage is adequate_-__-- 


Present drainage is excessive_-_- -- 


Moderate permeability; high 
water table. 


Present drainage is adequate 


Moderate rate of water intake; 
medium water-holding 
capacity; poorly drained. 


Slow rate of water intake; high 
water-holding capacity; 
poorly drained. 


Rapid rate of water intake; 
high water-holding capacity ; 
adequate drainage difficult. 


Moderate rate of water intake; 
med'‘um water-holding 
capacity; poorly drained. 


Moderate rate of water intake; 
high water-holding capacity ; 
poorly drained. 


Moderate rate of water intake; 
medium water-holding 
capacity; somewhat poorly 
drained. 


Rapid rate of water intake; 
high water-holding capacity ; 
poorly drained. 


Moderate rate of water intake; 
high water-holding capacity. 


Rapid rate of water intake; 
high water-holding capacity ; 
poorly drained. 


Moderate rate of water intake; 
high water-holding capacity ; 
poorly drained. 


Moderate rate of water intake; 
high water-holding capacity ; 
poorly drained. 


Moderate rate of water intake; 
high water-holding capacity ; 
frequent flooding. 


Moderate rate of water intake; 
medium water-holding 
capacity; shallow to bedrock. 


Very rapid rate of water intake; 
low water-holding capacity; 
in places cobblestones and 
irregular topography lmit 
feasibility. 


Severe; rapid rate of water 


intake; high water-holding 
capacity; poorly drained. 


Steep topography_____--------- 


Not applicable; little or no 
runoff. 


Not applicable; little or no 
runoff. 


Not applicable; little or no 
runoff. 


Not applicable; little or no 
runoff. 


Not applicable; little or no 
runoff. 


Slight; in places wetness 
hinders construction. 


Not applicable; little or no 
runoff. 


No limiting factor__..._------.- 


Not applicable; little or no 
runoff. 


Not applicable; little or no 
runoff. 


Not applicable; little or no 
runoff. 
Not applicable; little or no 


runoff. 


Shallow to bedrock__---------- 


Gravelly and cobbly; 
topography hmits 
construction. 


Not applicable; little or no 
runoff. 


Steep slopes limit construction - ~ 


In places underlying gravel 
or sand is exposed. 


Subsoil is clayey and estab- 
lishing a satisfactory seed- 
bed is difficult. 


In places sedimentary peat is 
exposed; highly erodible; in 
some places wetness hinders 
construction. 


In places wetness hinders 
construction. 


In places wetness hinders 
construction. 


In places wetness hinders 
construction. 


Highly erodible; in many 
places wetness hinders 
construction. 


Subsoil is clayey, and it is 
difficult to establish a 
satisfactory seedbed. 


Highly erodible; in many 
places wetness hinders 
construction. 


In places wetness hinders 
construction. 


Subsoil is clayey, and it is 
difficult to establish a 
satisfactory seedbed; in 
places wetness hinders 
construction. 


In places wetness hinders 
construction. 


Shallow to bedrock. 


Gravelly and cobbly; difficult 
to establish and vegetate. 


In places marl is exposed; 
highly erodible; in many 
places wetness hinders 
construction. 


Steep slopes limit construction. 
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SURVEY 


TABLE 6.—Engineering 


ev 


Soil series, land types, and map symbols 


Reservoir areas 


Sandy and gravelly land (Sf) 


Sandy lake beaches (Sfb) 


Saylesville (ShA, ShB2) 


Sebewa (Sm) 


NIssOD: (OD 2) a 6ce = hocicct sce eho eee 


Theresa (ThB) 


Wasepi (WmA) 


Wet alluvial land (Ww) 


eee eee ee ee ee ee eae ee ee 


Yahara (YhA) 


ponds. 


Zurich (ZuA, ZuB2) 


NemMiIpervi0Us 2.5 62 Soc sesencessetex Impervious; medium stability 


Semipervious subsoil; high water table; 
suitable for dug ponds; substratum 
very pervious. 


Semipervious 


Semipervious- — - - 


Very pervious; poorly drained 


Pervious; in places suitable for dug 


Semipervious 


Soil features affecting— 


Embankments 


Very pervious 


_____.| Very pervious; high stability 


Semipervious subsoil has medium 
stability; pervious substratum. 


Semipervious; medium stability 


Impervious subsoil has medium sta- 
bility; underlying material has high 
stability. 

Semipervious subsoil; high stability~ - _- 


Characteristics variable and onsite investigation needed; permanent high water 
table; subject to frequent flooding; generally not used for crops. 


Semipervious; low stability; sus- 
ceptible to piping; banks very 
erodible. 


Semipervious; medium stability—— .-_-- 


I I III III a 


Engineering test data 


Soil samples representing eight series in Ozaukee Coun- 
ty were taken at representative locations and tested by 
the State Highway Commission of Wisconsin under a 
cooperative agreement with the U.S. Department of 
Commerce, Bureau of Public Roads. These samples were 
tested in accordance with the standard procedures of 
AASHO to help evaluate the soils for engineering pur- 
poses. The results of these tests and the classification of 
each soil sample according to both the AASHO and the 
Unified systems are given in table 3. 

The samples tested do not represent the entire range 
of soil characteristics in Ozaukee County, or even within 
the soil series sampled. The results of the tests, however, 
can be used as a general guide in estimating the engineer- 
ing properties of the soils in the county. ‘Tests made were 
for moisture density relationships, grain-size distribution, 
liquid limit, and plasticity index. 

In the moisture density, or compaction test, a sample 
of the soil material is compacted several times with a 
constant compactive effort, each time at a successively 
higher moisture content. The moisture content increases 
until the optimum moisture content is reached. After 
that the density decreases with increase in moisture con- 


tent. The highest density obtained in the compaction test 
is termed “maximum dry density.” Moisture-density data 
are important in construction, for as a rule, optimum 
stability is obtained if the soil is compacted to about the 
maximum dry density when it is at approximately the 
optimum moisture content. 

The results of the mechanical analysis, obtained by 
combined sieve and hydrometer methods, may be used 
to determine the relative proportions of the different size 
particles that make up the soil sample. The percentage 
of fine-grained material, obtained by the hydrometer 
method, which generally is used by engineers, should not 
be used in determining textural classes of soils. 

The tests to determine liquid limit and plastic limit 
measure the effect of water on consistence of the soil 
material. As the moisture content of a clayey soil in- 
creases from a very dry state, the material changes from 
a semisolid to a plastic state. As the moisture content is 
further increased, the material changes from a plastic to 
a liquid state. The plastic limit is the moisture content 
at which the soil material passes from a semisolid to a 
plastic state. The guid Limit is the moisture content at 
which the soil material passes from a plastic to a liquid 
state. The plasticity index is the numerical difference 
between liquid limit and plastic limit. It indicates the 
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A 


Soil features affecting—Continued 


i 


Agricultural drainage Irrigation 


Present drainage is adequate-__-_--- 


Drainage impractical because of 
position in landscape. low water-holding capacity ; 
position in landscape 


undesirable. 


Present drainage is adequate_-_--- 
water-holding capacity. 


Moderate permeability; high 
water table; gravelly under- 
lying material. 


medium water-holding 
capacity; poorly drained. 


Present drainage is adequate__-- - 
high water-holding capacity. 


Present drainage is adequate_-_-- - 
high water-holding capacity. 


Moderately rapid permeability ; 
seasonal high water table. 


Rapid rate of water intake; 
medium water-holding 
capacity; poorly drained. 


Very rapid rate of water intake; 


Slow rate of water intake; high 


Moderate rate of water intake; 


Moderate rate of water intake; 


Moderate rate of water intake; 


Terraces and diversions Grassed waterways 


Difficult to establish vege- 
tation. 


Not applicable; little or no 
runoff. 


Poor stability; difficult to 
establish and maintain 
vegetative cover. 


No limiting factor_....-------- Subsoil is clayey, and it is 
difficult to establish a 


satisfactory seedbed. 


Not applicable; little or no 
runoff. 


In many places wetness 
hinders construction. 


Low stability; highly erodible___| Slopes; highly erodible. 


In places stones hinder con- 
struction. 


Slopes; in places stones hinder 
construction. 


Hard to establish and 
maintain vegetative cover. 


Not applicable; little or no 
runoff. 


Characteristics variable and onsite investigation needed; permanent high water table; subject to frequent flooding; generally not used 


for crops.—Continued 


Moderate permeability; seasonal 
high water table. 


Rapid rate of water intake; 
somewhat poorly drained. 


Moderate; high water-holding 
capacity. 


Present drainage is adequate____- 


high water-holding capacity ; 


Not applicable; little or no 


Highly erodible; in places 
runoff. 


wetness hinders construc- 
tion. 


Low stability; highly erodible.__| Slopes; highly erodible. 


range in moisture content within which a soil material 
is in a plastic condition. 


Engineering properties 


In table 4 the soil series and the map symbols for each 
are listed and estimates of properties significant in eng1- 
neering are given. The information is based on test data 
in table 3 and on test data from similar soils in other 
counties. Where test data were not available, estimates 
were based on comparison with soils of like material that 
have been tested and by study of the soils in the field. 
Alluvial land, Clayey land, Loamy land, Marsh, Sandy 
and gravelly land, Sandy lake beaches, and Wet alluvial 
land are not listed in the table. These land types are too 
variable in characteristics to be rated or are otherwise 
not suitable for engineering uses. 

The estimates in table 4 are for the soils as they occur 
in their natural state and are not for disturbed areas that 
have been altered by cut and fill operations. 

The respective USDA, Unified, and AASHO classifica- 
tions are shown in table 4. Also shown for each of the 
major soil horizons are the estimated percentages of 
material passing through the various sieves. The figures 
showing percentages have been rounded to the nearest 
5 percent. 


In the column showing permeability, the rate at which 
water moves through a saturated horizon is estimated. 
The ratings are given in inches per hour. Permeability 
is determined largely by texture, structure, and consist- 
ence. The rate of permeability for a soil profile generally 
is determined by the least permeable layer in the profile. 

The estimated available water capacity is given in 
inch per inch of soil for the major soil horizons. Avail- 
able water capacity refers to the amount of water that 
can be stored in the soil for the use of plants. 

The column showing reaction indicates the estimated 
acidity or alkalinity of the soils and is expressed as the 
pH value. A pH value of 7 indicates a neutral soil, a 
pH value lower than 7 indicates acidity, and a pH value 
higher than 7 indicates alkalinity. A knowledge of the 
pH values of soil horizons is helpful in determining the 
need for liming and for determining the hazard of cor- 
rosion for metal conduits and the risk of deterioration of 
concrete tile. 

Shrink-swell potential refers to the change in volume 
of the soil material that results from a change in mois- 
ture content. It is based on tests of volume change or on 
observance of other physical properties of the soils. The 
amount and kind of clay and the content of organic mat- 
ter in the soils affect the shrink-swell potential. Soils in 
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which illite clays are predominant, for example, have a 
lower shrink-swell ratio than soils, such as the Kewau- 
nee, which contain an appreciable amount of montmoril- 
lonite clay. 


Engineering interpretations 


In tables 5 and 6 engineering interpretations for the 
soils of the county for nonfarm and farm uses, respec- 
tively, are given. 

Table 5 gives suitability ratings of the soils as a source 
of topsoil and sand and gravel and lists features that 
affect the selection of a site, the design of a structure, or 
the application of measures to make the soils suitable for 
construction. 

The ratings given the soils in table 5 as a source of 
topsoil and as a source of sand and gravel are good, fair, 
poor, and unsuitable. They refer specifically to the use 
of the soil material as a topdressing for the banks of 
roads and for parks, gardens, and lawns. The ratings are 
based on texture of the soil and on its content of organic 
matter. 

In table 5 the column showing suitability of the soils 
as a source of sand and gravel indicates places where 
sand and gravel is within 5 feet of the surface. Some of 
the coarse-textured material contains an appreciable 
amount of finer material. For making determinations 
about the suitability of such material as a source of sand 
and gravel, it is necessary to dig individual test pits and 
to test samples in the laboratory. 

The ratings given the soils in table 5 for selection of a 
residential site, the design of a structure, or the applica- 
tion of measures to make the soils suitable for construc- 
tion are slight, moderate, severe, and very severe. A rat- 
ing of slight means that the soil has no limitations or 
limitations for a given use are easy to overcome. A rating 
of moderate means that the soil has limitations for a 
given use that can be overcome by average management 
and careful design. A rating of severe means that the 
soil has limitations for a given use that are difficult to 
overcome, and a rating of very severe, that the soil has 
limitations that preclude its use for a given purpose. 

Limitations affecting the use of the soils as sites for 
residential developments are based mainly on the slope, 
drainage, and texture of the soil, and the depth to bed- 
rock. Steep soils, for example are more susceptible to 
erosion and land slippage than gently sloping soils. In 
some places runoff from higher areas, flooding, and a 
high water table cause flotation of sewage pipes and 
make installing and maintaining public utilities difficult. 
In such areas access roads also are difficult to install and 
maintain and basements are likely to be wet. Shrink- 
swell potential, susceptibility to liquefaction, and bear- 
ing capacity, all of which are important factors in con- 
sidering a site for residential development, are based 
mainly on soil texture. Bedrock is a major limitation 
where the rock is near enough to the surface to impede 
excavation for public utilities or basements. Ratings for 
residential developments are made for houses with base- 
ments. 

Limitations of the soils for onsite sewage disposal sys- 
tems are determined by the ability of the soil to absorb 
and dispose of sewage effluent without contaminating the 
surrounding areas. Soils that have moderate or severe 


limitations require onsite investigation and appropriate 
tests are necessary before suitability can be determined. 

Other factors that affect the suitability of a soil for 
disposing of the effluent from septic tanks are the struc- 
tural stability, the level of the water table, depth of the 
soil material over a restricting layer, the kind of under- 
lying material, the susceptibility to stream overflow, the 
slope, and the proximity of the site to wells, streams, and 
lakes. For a sewage disposal system to work well, the 
soil permeability should be moderate to rapid and the 
rate of percolation should be at least 60 minutes per inch. 

A water table that rises as high as the subsurface tile 
forces the sewage effluent upward to the surface of the 
soil. As a result, an ill-smelling, unwholesome bog forms 
in the filter field. In most soils a layer of soil material 
4. feet thick between the level reached by the seasonal 
high water table or between the hard rock and the bottom 
of the trench or filter bed provides adequate depth for 
filtering and purifying the effluent from the septic tank. 

Generally, where slopes are steeper than 10 percent, 
a filter field is difficult to lay out and construct and 4 
seepage bed is impractical. Where the slopes are very 
steep, the effluent is likely to flow laterally and seep out 
on the surface. 

Estate type lots may be large enough to install a filter 
field that is big enough to compensate for slow soil per- 
meability. In soils that are somewhat poorly drained and 
poorly drained, increased size of the filter field would be 
of little value. The larger lot, however, allows a wider 
selection, and possibly, the lot would include a better 
drained area in which to locate a filter field. 

In table 5 the limitations of an undisturbed soil when 
used for commercial and light industrial developments 
are primarily for buildings no more than three stories 
high. The limitations depend mainly on the bearing 
capacity, shear strength, and shrink-swell potential of 
the soil substratum. The ratings are for buildings with 
basements. 

Ratings of the limitations of the soils as a source of 
material to be used as subgrade for roads, railroads, and 
airports are based on characteristics of the subsoil and 
underlying material. The ratings are for undisturbed 
soil without artificial drainage. Some factors considered 
in the ratings are soil texture, presence and thickness of 
organic material, depth to bedrock, the amount of stones 
and boulders present, depth to the water table, and haz- 
ard of flooding. Also considered are susceptibility to 
frost heaving, stability of slopes, bearing capacity of the 
material, and the need for cut and fill material. 

Also shown in table 5 is the corrosion potential of the 
soils for metal pipes laid underground and for concrete 
conduits. The corrosion potential of the soils for con- 
duits is closely related to the soil reaction, to drainage, 
and to electrical conductivity of the soil solution. Most 
conduits are laid in the upper part of the soil material 
or in the underlying material. Generally, poor aeration 
and a high pH value, high rate of electrical conductivity, 
and a high content of moisture are characteristics of soils 
that are corrosive to metal conduits. Soils that have a low 
pH value are the most corrosive to concrete conduits. For 
either metal or concrete conduits, corrosion takes place 
rapidly when the content of moisture is high. 


OZAUKEE COUNTY, WISCONSIN 77 


Table 6 gives soil features affecting both reservior 
areas and embankments for the development of farm 
ponds. It also lists soil features affecting use of the soils 
for agricultural drainage, irrigation, terraces and diver- 
sions, and grassed waterways. 

Among the soil features that affect the suitability of 
the soils for reservoirs and embankments for farm ponds 
are the height of the water table, permeability, the 
presence of stones or depth to bedrock, strength and sta- 
bility of the soil material, shrink-swell potential, and the 
content of organic matter.Unless otherwise specified, the 
entire soil profile is considered. The features considered 
for reservoir areas are for undisturbed soils, and those 
for embankments are for soil materials that have been 
disturbed. Controlled compaction of embankments com- 
monly causes increased density and slower permeability. 
In the embankment column, the terms “subsoil” and ‘“un- 
derlying material” refer to soil materials that have been 
removed from these horizons and placed in the embank- 
ments. In both the “reservoir areas” and “embankment” 
columns very pervious, pervious, semipervious, and w- 
pervious are used to express water permeability in feet 
per day as follows: 


Feet per day 


Very pervious.___________--_----- More than 20. 


POry OUSs2 2 nte2 face ee 3 to 20. 
Semipervious______________-~----. 0.003 to 38. 
TMPELV IOUS Se a ee Less than 0.008. 


Agricultural drainage is affected by the rate at which 
water moves into and through the soil, by the presence of 
a restricting layer, by the depth to the water table, and 
by the topographic position. In table 6 both surface and 
subsurface drainage are considered. 

For irrigation, some of the characteristics of the soils 
that are considered in evaluating the suitability of a 
soil for irrigation are the depth of the soil, water-hold- 
ing capacity, permeability, natural drainage, and the 
rate of intake of water. A strong slope is a less serious 
limitation for a sprinkler system than for a gravitation- 
al system. 

Also shown in table 6 are features of the soils that de- 
termine suitability for terraces and diversions. Suitabil- 
ity for terraces and diversions are based mainly on the 
soil material, on the number of stones in the soil, on 
bedrock near the surface, and on the topography. Where 
slopes are more than 12 percent, broad base terraces are 
not suitable. Diversions, however, can be used on these 
steeper slopes. 

Suitability of the soils for grassed waterways 1s 
based mainly on the stability, texture, and thickness of 
the soil material. Also considered are steep slopes and 
the difficulty of establishing and maintaining a good 
cover of plants. 


Nonfarm Uses of the Soils 


This subsection has two parts. The first discusses use 
of the soils for various kinds of recreation, and the sec- 
ond provides a guide for planting trees, shrubs, and 
vines for landscaping and for attracting wildlife to the 
areas. 

Ozaukee County is just north of Milwaukee, and its 
population is increasing rapidly because the suburbs of 


the city are steadily expanding into areas that formerly 
were farmed. As a result, the demand for schools, shop- 
ping centers, parks, golf courses, and other community 
developments is increasing. The rapidity with which 
such developments have expanded has caused many 
problems. These problems clearly indicate a need for 
careful planning and for a broad understanding of the 
economic and esthetic aspects involved when use of the 
land is changed. 

In selecting a site for a home, a highway, or for recre- 
ational or industrial purposes, the suitability of the soils 
in each site for such use must be considered. A knowledge 
of the characteristics of the soils enables community 
planners to select soils for specific uses. For example, 
soils that are submarginal for farming generally can be 
used as building sites for homes or industries. The more 
fertile soils therefore can be reserved for farming. On 
the other hand, soils on flood plains, sloping and steep 
soils, and soils that are shallow to bedrock or to other 
restrictive material generally are better suited to recre- 
ation than to farming or to use as building sites. Such 
soils can be used for parks or for other recreational pur- 
poses within practical limits. Good examples are the 
Waubedonia County Park and the Hawthorn Hills 
County Park. 

This survey can help landowners, community planners, 
and others in planning community developments and in 
solving problems that arise as use of the land changes. 
Useful information can be obtained from the soil maps, 
the text, and the tables in this survey. The detailed soil 
maps in the back of the survey are useful because they 


_ show the location of each of the soils in the county. The 


colored general soil map that precedes the detailed soil 
maps shows the pattern of the major soils in the county. 
All of the soils are discussed in detail in the section 
“Descriptions of the Soils.” Tables in the subsection 
“Engineering Interpretations” give ratings and limita- 
tions of the soils for nonfarm uses and for farm uses. 


Use of the soils for recreation 


Many areas in Ozaukee County could be developed for 
recreation (fig. 10). Some of the soil properties that 
affect the use of the soils for this purpose are texture, 
permeability, steepness of slope, depth to bedrock, wet- 
ness, and the hazards of erosion and flooding. On the 
basis of these and related soil characteristics, soils hav- 
ing similar properties have been placed in groups and 
rated for specific recreational purposes. The ratings and 
soil limitations that influenced the ratings are given in 
table 7 for each recreation group. These ratings are for 
the soils as they occur in the landscape. They are gen- 
eral, and onsite investigation is needed for detailed plan- 
ning and orderly development of recreational facilities. 
Ratings used are slight, moderate, severe, and very 
severe. 

A rating of slight means that the soil has no hmitation 
or has limitations for a given use that are easy to over- 
come; a rating of moderate indicates that the soil has 
limitations for a given use that can be overcome by 
average management and careful design; a rating of 
severe means that the soil has limitations for a given use 
that are difficult to overcome; and a rating of very 
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Recreation groups and map symbols 


Group 1 (BnA, BoB, CcB2, CcC2, CeB2, CeC2, CrD2, 
CrE2, FmB, FoA, FoB, LyA, Sf, SrB2, ZuA, ZuB2). 


Groun 2 (HeB, HmA, HmB2, HmC2. HmD2, HsA, 
HsB2, HsC2, HsD2, HsE2, Lu, ThB). 


Group 3 (KnA, KnB, KoB2, KoC2, KrC3, KrD3, 
OuA, OuB, OuB2, OuC2, OuD2, OuE, OzC3, OzD3, 
ShA, ShB2). 


Group 4 (KwA, KwB2, RkB, RkD2) 


— em ew ms i em ee 


Group 5 (BmB2, BmD2) 


em eee ee ee ee ee ee ee ee me ee ee oe 


Group 6 (Am, AzA, Cv, DaA, DcA, DsA, Fad, KyA, 
MaA, MgA, MkA, MmA, MtA, NnA, RaA, WmA, 
YhA). 


Group 7 (As, BsA, Cw, Ge, Km, Mzk, Na, Ph, Py, 
Sm). 


Group 8 (Ak, Hu, Mzg, Od, Pc, Rw) 


Group 9 (Mf, Ww) 


Group 10 (Ry, Sfb) 
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Intensive play areas 


Slight on slopes of 0 to 2 percent, 
moderate on slopes of 2 to 6 per- 
cent, and severe on slopes of 6 to 12 
percent: erodible soils; sand and 
gravel are likely to be exposed if 
extensive leveling is done. 


Slight on slopes of 0 to 2 percent, 
moderate on slopes of 2 to 6 per- 
cent, and severe on slopes of 6 to 12 
percent: erodible soils. 


Moderate: erodible soils; slow per- 
meability; the clayey subsoil is 
likely to be exposed if extensive 
leveling is done. 


Slight on slopes of 0 to 2 percent, 
moderate on slopes of 2 to 6 per- 
cent, and severe on slopes of 6 to 20 
percent: erodible soils; the under- 
lying bedrock is likely to be exposed 
if extensive leveling is done. 


Moderate: soils are droughty and 
erodible; sand and gravel are likely 
to be exposed if extensive leveling 
is done. 


Moderate: seasonal high water table; 
erodible soils. 


Severe: high water table; kinds of 
vegetation soils can support is 
limited. 


Very severe: high water table; low 
trafficability when wet; sod is 
easily damaged; erodible soils. 


Very severe: permanent high water 
table; flooded frequently. 


Very severe: consist of loose sand or 
are very steep; lack vegetative 
cover. 


TaBLe 7.—Ratings and limitations of 


Extensive play areas 


Slight on slopes of 0 to 6 percent, 
moderate on slopes of 6 to 12 per- 
cent, and severe on slopes of 12 to 
20 percent: erodible soils. 


Slight on slopes of 0 to 6 percent, mod- 
erate on slopes of 6 to 12 percent, 
and severe on slopes of 12 to 20 
percent: erodible soils. 


Moderate on slopes of 0 to 12 percent 
and severe on slopes of 12 to 20 
percent: erodible soils; compact 
readily when wet. 


Slight on slopes of 0 to 6 percent, 
moderate on slopes of 6 to 12 per- 
cent, and severe on slopes of 12 to 
20 percent: erodible soils; rocky in 
places; compacts readily when wet. 


Moderate: 


soils are droughty and 
erodible. 


Moderate: seasonal high water table; 
erodible soils. 


Severe: high water table; drainage 
needed; kinds of vegetation soils can 
support is limited. 


Very severe: high water table; low 
trafiicability when wet; sod is easily 
damaged; erodible soils. 


Very severe: flooded frequently ; 
permanent high water table. 


Very severe: lack vegetative cover; 
consist of loose sand or are very 
steep. 


the souls for recreational purposes 
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Paths and trails 


Slight on slopes of 0 to 12 per- 
cent, moderate on slopes of 
12 to 20 percent, and severe 
on slopes of 20 to 35 percent: 
erodible soils. 


Moderate on slopes of 0 to 12 
percent and severe on slopes 
of 12 to 20 percent: muddy 
and slippery when wet; erod- 
ible soils. 


Moderate on slopes of 0 to 12 
percent and severe on slopes 
of 12 to 20 percent: muddy 
and slippery when wet; erod- 
ible soils. 


Moderate on slopes of 0 to 12 
percent and severe on slopes of 
12 to 20 percent: muddy and 
slippery when wet; erodible 
soils. 


Moderate: erodible soils; poor 
stability; difficult to main- 
tain. 


Slight: wet for short periods; 
erodible soils. 


Severe: high water table; wet 
for long periods; muddy and 
slippery when wet. 


Very severe: high water table; 
low trafficability; difficult to 
maintain. 


Severe: flooded frequently; 
permanent high water table. 


Very severe: lack vegetative 
cover; consist of loose sand or 
are very steep. 


Golf fairways 


Slight on slopes of 0 to 6 per- 
cent, moderate on slopes of 
6 to 12 percent, and severe 
on slopes of 12 to 20 per- 
cent: erodible soils. 


Slight on slopes of 0 to 6 per- 
cent, moderate on slopes of 
6 to 12 percent, and severe 


on slopes of 12 to 20 percent: 


erodible soils. 


Moderate: erodible soils; slow 
permeability; turf easily 
damaged when wet. 


Slight on slopes of 0 to 6 per- 
cent, moderate on slopes of 
6 to 12 percent, and severe 


on slopes of 12 to 20 percent: 


rocky in places. 


Severe: erodible soils; 
droughty; difficult to main- 
tain a good turf. 


Moderate: seasonal high 
water table; erodible soils. 


Severe: high water table; 
turf is easily damaged when 
wet. 


Severe: high water table; turf 
is easily damaged; low traf- 
ficability when wet. 


Severe: flooded frequently; 
permanent high water table; 
hard to establish turf. 


Very severe: lack vegetative 
cover; consist of loose sand 
or are very steep. 


Recreational buildings 


Slight on slopes of 0 to 6 
percent, moderate on slopes 
of 6 to 12 percent, and se- 
vere on slopes of 12 to 20 
percent: erodible soils; 
seepage of effluent is likely to 
contaminate ground water. 


Slight on slopes of 0 to 6 per- 
cent, moderate on slopes of 6 
to 12 percent, and severe on 
slopes of 12 to 20 percent: 
erodible soils. 


Severe: slow permeability 

~ restricts movement of efflu- 
ent; high shrink-s well poten- 
tial; low bearing capacity 
when wet; erodible soils. 


Severe: in places bedrock near 
the surface hinders excava- 
tion and the installing of 
sewage disposal systems; 
seepage of effluent is likely to 
contaminate ground water. 


Moderate: soils are erodible 
and droughty; difficult to 
vegetate; seepage of effluent 
is likely to contaminate 
ground water. 


Very severe: because of the 
seasonal high water table, 
Sanitary systems will not 
function; erodible soils. 


Very severe: because of the 
high water table, sanitary 
system will not function; 
liquefies readily; subject to 
frost heave. 


Very severe: high water table; 
subject to shrinkage; erodible 
soils. 


Very severe: flooded fre- 
quently; sanitary systems will 
not function when the areas 
are flooded; low bearing 
capacity. 


Very severe: soil materials are 
subject to wave action or are 
very steep. 


Campsites 


Slight on slopes of 0 to 6 
percent, moderate on slopes 
of 6 to 12 percent, and se- 
vere on slopes of 12 to 20 
percent: erodible soils. 


Moderate on slopes of 0 to 6 
percent and severe on 
slopes of 6 to 12 percent: 
surface stays wet and soft 
after a rain; compacts 
readily. 


Moderate on slopes of 0 to 6 
percent and severe on 
slopes of 6 to 12 percent: 
surface remains wet and 
soft after a rain; compacts 
readily. 


Moderate on slopes of 0 to 6 
percent and severe on 
slopes of 6 to 12 percent: 
surface stays wet and soft 
after a rain; bedrock near 
the surface restricts use. 


Moderate: soils are erodible 
and droughty; hard to keep 
a cover of vegetation on 
the areas. 


Moderate: soils stay wet for 
short periods; erodible soils. 


Severe: soils stay wet and 
soft for long periods: poor 
trafiicability when wet. 


Very severe: soils stay wet 
and soft; poor trafficability. 


Very severe: flooded fre- 
quently; high water table. 


Very severe: soil materials 
are subject to wave action 
or are very steep. 
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Figure 10.—A pond developed in a Mussey soil, where the water table is high, provides varied recreational opportunities. 


severe indicates that the soil has limitations that generally 
preclude its use for a given purpose. 

Not considered in the ratings in table 7 are such fac- 
tors as nearness to lakes or streams or other esthetic 
qualities of a specific area, though these may be of prime 
importance in selecting a site. The ratings also do not 
apply to severely eroded soils but are for soils that range 
from not eroded through moderately eroded. In general, 
limitations for severely eroded soils are more severe than 
for similar less eroded soils. The degree of lmitation 1s 
not given for all slopes, and it can be assumed that the 
next steeper slope range will have a more severe limita- 
tion than that given for the last slope range listed. 

Only the major limitations are shown for each group. 
The ratings for the poorly drained soils are for soils In 
their natural state without adequate drainage. Soils sub- 
ject to flooding vary considerable in their degree of 
limitation for recreational use, depending on how long 
the flood lasts and on the season when flooding occurs. 
Thus, the limitation is much less restricting if flooding 
occurs when the site normally is not used for recreation. 


In the paragraphs that follow a discussion of selected 
recreational uses and of specific factors that affect the 
soils for those uses 1s given. 

Intensive play areas are used for playgrounds and for 
baseball, football, tennis, and other organized games. The 
areas are assumed to be larger than 2 acres in size. They 
are used frequently and must withstand heavy foot traffic. 
Areas selected for intensive play generally are nearly 
level, have good drainage, have soil texture and consist- 
ence that give a firm surface, and are free of flooding. 
Also, the soils should be free of coarse fragments and 
hard rock, and where needed, have good potential for 
erowth of vegetation. Suitability for a domestic sewage 
disposal system was not considered in the ratings. If such 
information is needed for an area, refer to the column, 
“Recreational buildings” in table 7. 

Extensive play areas refer to such areas as picnic 
grounds and parks that are at least 3 acres in size. The 
requirements are similar to those for intensive play areas. 
Soils that are most desirable for extensive play areas are 
nearly level to gently sloping, have good drainage, have 
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soil texture and consistence that give a firm surface, and 


support good plant cover. They also are free of flooding ~ 


during the period of use and are free of rock fragments 
and of outcrops of rock. If service and utility buildings 
are needed in extensive play areas, refer to the column, 
“Recreation buildings” in table 7. 

Paths and trails are areas used for cross-country hik- 
ing, bridle paths, and other nonintensive uses that allow 
for random movement of people. The areas are assumed 
to be for use as they occur in nature and need little soil 
excavation. The most desirable soils for paths and trails 
provide good footage. They are nearly level to sloping, 
are well drained, and are loamy in texture. They also 
have good stability, are not subject to erosion, and are 
free of rocks, stones, or other coarse fragments. Some 
soils rated as having severe soil limitations may have a 
scenic outlook that would make them desirable for paths 
and trails, but the areas would require much work in 
preparing and maintaining them for such use. The 
potential for plant growth was not considered in the rat- 
ings, though the plants bordering paths and trails are 
important. The path or trail itself generally is compacted 
and devoid of plants. 

The ratings of the soils for golf fatrways refer only to 
fairways because most golf greens are manmade. The soil 
material generally is transported to the area and is not 
influenced by the characteristics of the natural, undis- 
turbed soil. Soils most suitable for golf fairways are 
well drained and firm. They are free of flooding during 
the period of use, are gently undulating, have good 
trafficability, and contain few stones or other coarse frag- 
ments. They also should be able to support a good turf 
and be suitable for growing many kinds of trees and 
shrubs. Loamy soils are better for golf fairways than 
other soils, but coarser textured soils are suitable if irri- 
gated. Both mineral and organic soils that are poorly 
drained have severe limitations for golf fairways but can 
be used as pond sites to store water for maintaining the 
turf. Sandy soils can be used as hazards or as a source 
of sand for the greens. | 

Recreational buildings are those that are constructed 
for use as seasonal and year-round cottages, washrooms, 
bathhouses, picnic shelters, and service buildings. The 
ratings are for buildings where public sewer and water 
facilities are not available. Soils most suitable for rec- 
reational buildings are nearly level to gently sloping, 
have good drainage, and free of flooding, and are suitable 
for septic tank filter fields. They have low shrink-swell 
potential, have high bearing capacity, and are not sub- 
ject to liquefaction or to frost heave. Suitable soils, in 
addition, have little or no erosion hazard, support a good 
cover of plants, and contain few stones or other coarse 
fragments. Also, hard bedrock is at a depth of 6 feet 
or more. 

Campsites refer to areas suitable as sites for tents and 
small camp trailers and the accompanying activities of 
outdoor living. Such areas are used frequently during 
the camping season. They ought to require little prepara- 
tion to be made suitable for unsurfaced parking for cars 
and camp trailers. The soils in the most suitable sites 
are nearly level to gently sloping, are well drained and 
loamy, have good trafficability, and are free of flooding 
during the period of use. They are not subject to erosion, 


are free of stones and other coarse fragments, and bed- 
rock is at sufficient depth that it does not restrict use. 
In addition, the soils are suitable for many kinds of 
plants and maintaining an adequate cover of plants is 
easy. Not considered in the ratings are suitability of the 
soils for use as a filter field. If a sewage system is re- 
see: refer to the column “Recreational buildings” in 
table 7. 


Planting guide * 


The grounds around many homes and other buildings 
in new residential developments are treeless and lack 
shrubs or vines or have too many trees, shrubs, and vines 
for adequate landscaping. Also, many homeowners and 
farmers take pleasure in improving their surroundings 
so that wildlife will be attracted to the areas. For these 
reasons it is necessary to know the kinds of woody plants 
that can be planted for these purposes and that are also 
suitable for the soil. 

A planting guide for common trees, shrubs, and vines 
suitable for the soils of Ozaukee County is given in 
table 8. In this table the soils are grouped according to 
their natural drainage and their ability to supply mois- 
ture for plants. The land types Marsh, Rough broken 
iand, Sandy lake beaches, and Wet alluvial land are not 
listed in the table because they generally are kept in 
natural vegetation and new plantings seldom are made. 
The kinds of trees listed in the table are for use as 
shade trees; lawn trees; hedges, screens, and windbreaks; 
and for woodlots and fruit. Kinds of shrubs given are for 
fruit, landscaping, and wildlife habitat. The kinds of 
vines listed in the table are for landscaping or for wild- 
life habitat. Homeowners, farmers, and others can obtain 
additional planting information from local landscapers, 
from the county agent, and from bulletins published by 
the University of Wisconsin. 


Formation, Morphology, and 
Classification of Soils 


In this section the factors that affect the formation and 
the morphology of the soils in Ozaukee County are dis- 
cussed. Then the current system of soil classification 1s 
explained and the soils are placed in higher categories. 
The soil series in the county, including a profile repre- 
sentative of each series, are described in the section “De- 
scriptions of the Souls.” 


Formation of Soils 


Soil is formed by weathering and other processes that 
act on the parent material. The characteristics of the soil 
at any given point are determined by parent material, 
climate, plants and animals, relief, and time. 

Climate and plants and animals are the active forces 
of soil formation. They act on the parent material that 
has accumulated through the weathering of rocks and 
slowly change it into soil. All five factors come into play 
in the formation of every soil. The relative importance of 
each differs from place to place; sometimes one is more 


* MICHAEL J. Drozp, county agent, helped prepare this section, 
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TaBLE 8.—Planting guide for 


Trees for— 
Planting group and map symbols 
Shade and lawns Hedges, screens, and windbreaks 
Group 1: Excessively drained and somewhat exces- Redecedar, black oak, red pine,! white Redcedar, white pine, red 
sively drained soils (CrD2, CrE2). pine. pine.? 
Group 2: Somewhat excessively drained and well- | Red oak, white oak, redcedar, red maple, | Redcedar, white pine 


drained soils (BmMB2, Bm D2, CcB2, CcC2, CeB2, CeC2, paper birch, ironwood, white pine. 
LyA, RkB, RkD2, Sf). 


Group 3: Well drained and moderately well drained | Sugar maple, red maple, red oak, white oak, | Lombardy poplar, white-cedar, 
soils: (BnA, BoB, DsA, FmB, FoA, FoB, HeB, HmA, white ash, mountain ash, basswood, redcedar, white pine, white 
HmB2, HmC2, HmD2, HsA, HsB2, HsC2, HsD2, American beech, blue beech, paper birch, spruce, aspen. 

HsE2, KnA, KnB, KoB2, KoC2, KrC3, KrD3, KwA, aspen, ironwood, white pine. 
KwB2, Lu, OuA, OuB, OuB2, OuC2, OuD2, Ou, 
OzC3, OzD3, ShA, ShB2, SrB2, ThB, ZuA, ZuB2). 


Group 4: Somewhat poorly drained soils that have a | Basswood, black ash, white ash, mountain | White-cedar, white spruce, 
water table at a depth below 3 feet except during wet ash, paper birch, red maple, weeping Lombardy poplar, aspen. 


seasons (Am, AzA, Cv, DaA, DcA, FaA, KyA, MaA, willow, cottonwood, aspen, hemlock, 
MoA, MkA, MmA, MtA, NnA, RaA, WmA, YhA). white spruce, black spruce, Norway 
spruce. 


Group 5: Poorly drained and very poorly drained | Swamp white oak, balsam poplar, silver | White-cedar, white spruce. 


soils that have a water table at a depth of less than 3 maple, red maple, black ash, mountain Norway spruce. 
feet for most of the year (As, BsA, Cw, Ge, Km, ash, paper birch, yellow birch, weeping 
Mzk, Na, Ph, Py, Sm). willow, cottonwood, white-cedar, balsam 
fir, white spruce, Norway spruce, black 
, spruce. 
Group 6: Very poorly drained organic soils (Ak, Hu, |------------------------ __._.........| Willow, cottonwood, or white- 
Mzg, Od, Pc, Rw). cedar can be used for wind- 


breaks in areas that are 
drained and cropped. 


1 Rodman soils have severe limitations for red pine. 
2 Boyer, Dresden, and Fox soils have severe limitations for walnut. 


important and sometimes another. In extreme cases one 
factor may dominate in the formation of a soil and fix 
most of its properties. In general, however, it is the com- 
bined action of the five factors that determines the pres- 
ent character of each soil. 


Parent material 


Most of the soils of Ozaukee County were derived 
from glacial till. In places the till has been reworked by 
wind or water and redeposited as outwash, as a capping 
of wind-laid silty material, or as lake-laid material. In 
addition, the parent material of some of the soils 1s 
organic material, and a few areas in the county consist 
of outcrops of bedrock. 

The till in the western part of the county is loamy. It 
consists of rocky material ground by the glacier, and it 
contains varying amounts of dolomitic stones, gravel, 
quartz sand, and silt. Large stones are common on the 
surface (fig. 11). Soils of the Hochheim series are Figure 11.—Glacial stones picked from fields in the western part 
examples of soils that formed from calcareous loamy till. of Ozaukee Count yond Died @iOne AAteHres 

In the eastern part of the county, the till is reddish 


silty clay loam. ‘This material first was deposited as red with small pebbles and stones. The Manawa and Ozaukee 
clay in the basin of Lake Superior. It then was trans- soils are examples of soils formed from this till. 

ported from this basin by water. Later the material was The outwash in the county consists of loose sand and 
reworked by the last advance of glacial ice and mixed gravel that have been transported by rapidly moving 
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common trees, shrubs and vines 


Trees for—Continued 
Trees and shrubs for fruit 


Woodlots 


White pine, red pine ! Severely limited for fruit 


plantings. 


White pine, hickory___-_______-- Use for fruit plantings is 


questionable. 


White ash, black walnut,? white 
pine, white spruce, hickory, 


black cherry, raspberry, 
bitternut. 


blackberry, tame grape. 


White ash, hemlock, white 
spruce. 


cherry, raspberry, black- 
berry, wild grape. 


Yellow birch, white spruce, 
white-cedar, Norway spruce, 
black spruce. 


Severely limited for fruit 
plantings. 


| 


Apple, pear, plum, sour cherry, 


Apple, pear, sour cherry, black 


Shrubs for landscaping and 


Vines for landscaping and 
wildlife habitat 


wildlife habitat 


Staghorn sumac, smooth sumac, American bittersweet. 
indigobush, American hazelnut, 
juniper. 

Smooth sumac, rough-leaved dog- 
wood, indigobush, American 
hazelnut, staghorn sumac, 
juniper. 

Lilac, highbush cranberry, gray 
dogwood, rough-leaved dogwood, 
silky dogwood, American 
hazelnut, nannyberry, rasp- 
berry, blackberry, currant, 
chokeberry, honeysuckle, wild 
plum, juniper, yew. 

Highbush cranberry, gray dog- 
wood, silky dogwood, nanny- 
berry, wild plum, wayfaring 
tree, raspberry, blackberry, 
red-osier dogwood, yew, 
juniper. 

Highbush cranberry, gray dog- 
wood, silky dogwood, nanny- 
berry, wayfaring tree, red- 
osier dogwood. 


American bittersweet, wild 
grape. 


Trumpetcreeper, wild 
grape, tame grape, 
trailing raspberry, 
American bittersweet. 


Trumpetcreeper, wild 
erape. 


Severely limited for vine 
plantings. 


If the soil is artificially drained and the water table is at a depth below 3 feet in all except the wet seasons, the plants listed in group 5 


can be planted. 
4 If not drained, leave in natural state. 


water from melting ice of the glacier. The finer rock 
particles have been washed away. Most of the stones in 
the outwash have been made round and smooth by the 
rapidly moving water. Examples of soils formed from 
outwash are those of the Casco and Fox series. 

Many areas in the county have a capping of wind-laid 
silty material on them. In such areas the surface layer 
is silt loam. Soils of the Theresa series are examples of 
soils that have a capping of wind-laid silty material. 

The material laid down in Jakes consists of stratified 
silt, clay, and fine sand that were deposited in slowly 
moving or stagnant water of temporary lakes. Some of 
the lakes were formed by ice barriers and others by the 
digging action of glaciers. The Saylesville and Zurich 
souls are examples of soils formed in lake-laid material. 

Deposits of organic material occur throughout the 
county. These deposits consist of partly decomposed 
reeds, sedges, trees, and other organic material. Many of 
the deposits are deep. Soils of the Adrian and Houghton 
series are examples of soils that formed in deep deposits 
of organic material. 


Climate 


Ozaukee County has a humid-temperate, continental 
climate that is modified somewhat by the cooling and 


warming effects of Lake Michigan. As a result, the tem- 
perature within 2 or 3 miles of the lake is cooler in 
summer and warmer in winter than in areas farther back 
from the lake. The climate otherwise is fairly uniform 
throughout the county and causes few differences among 
the souls. 

In general, climate affects the environment through 
the moisture and heat that it contributes. For example, 
as precipitation increases and the temperature rises, the 
content of clay in soils tends to increase. In this county 
the temperature and precipitation are favorable for 
growth of trees and for development of soils that have 
a surface layer that is thin or light colored and a sub- 
soil in which clay has accumulated. 


Plants and animals 


Plants have been the principal biological factor in the 
formation of soils in this county, but bacteria, fung}, 
earthworms, insects, and rodents also have been impor- 
tant. Two of the chief functions of plant and animal life 
are to furnish organic matter and to bring plant nutri- 
ents from the lower to the upper horizons. Differences 
in the amount of organic matter, nitrogen, and plant 
nutrients in the soils and differences in soil structure and 
porosity are among those caused by plants and animals. 
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The most pronounced differences among the soils in 
the county are caused by vegetation. An example of the 
influence of vegetation on the characteristics of the soils 
is the contrast between the dark-colored Lorenzo soils 
that formed under grass and the lighter colored Casco 
soils that formed under trees. 


Relief 


Relief influences the formation of soils by controlling 
drainage, runoff, and erosion. Differences in relief in 
Ozaukee County reflect the influence of the underlying 
material and the work of rain, rivers, and winds on the 
material throughout long periods. of time. 

Elevations in the county range from 581 feet above sea 
level, at Lake Michigan, to about 800 feet above sea 
level, in Cedarburg Township. The eastern part of Ozau- 
kee County is within the Lake Border moraines. This 
area, which is on red till, consists of broad, parallel 
ridges that have gentle side slopes. The ridges run from 
the north to the south parallel to the shore of Lake Mich- 
igan. In the troughs between the ridges are drainage- 
ways and low, wet, marshy areas. The general rise of the 
slope is from the lakeshore to the west, and the eastern 
slope of the ridge is longer than the western slope. The 
steepest slopes are between the ridges where erosion has 
deepened the troughs. Along the lakeshore much of the 
red till has been washed away and bedrock is exposed. 
Consequently, the thicl aess of the till and the height of 
the bluffs vary. 

On the bluffs that extend from the southern boundary 
of the county to about 6 miles north of Port Washington, 
red pebbly clay till and assorted, stratified drift that 
overlie the older loamy till are exposed. Farther north 
along the lakeshore in eastern Belgium Township, an old 
sandy lake terrace overlies the red pebbly clay. This area 
is overgrown with vegetation, and the bluffs are obscured. 
A faintly developed remnant of an old shoreline is about 
a mile inland on top of the red clay till. Soils of the 
Boyer series have formed in this part of the county. 

In the northwestern part of the county, the relief is 
steep and choppy in some places. ‘These areas, which are 
mainly in Fredonia Township, have a distinct kettle 
moraine relief that formed between the Lake Michigan 
and Green Bay glaciers as they moved side by side. Soils 
of the Rodman series are in these areas. 

Two eskers are conspicuous features in the county. 
One is between Little Kohler, and the other is southeast 
of the village of Saukville. These eskers are narrow and 
are about 1 mile long. The one near Saukville is steep 
and contains sand and gravel. 

West of Saukville around the Cedarburg Bog, the 
relief is rough and pitted. These areas are on outwash, 
and the pits, or potholes, in them were formed as glacial 
ice blocks that were buried in the sand and gravel were 
melted. Casco soils are in these areas. 

Along the Milwaukee River and other major streams 
in the county are gently sloping terraces. These areas 
consist of outwash sand and gravel that probably was 
deposited by water flowing from the front of the glacier 
as it stood on the west ridge of the red clay area. Ex- 
amples of the soils in this area are those of the Fabius 
and Mussey series. 
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Many depressional areas and. nearly level basins occur 
in the county. In these low areas are such organic soils 
as those of the Adrian and Houghton series. 

Time 

Time is required by active agents of soil development 
to form soils from parent material. Some soils form 
rapidly, and others form slowly. The length of time re- 
quired for a particular kind of soil to form depends on 
the other factors involved. 

Most of the materials in which the soils of Ozaukee 
County have formed or are now forming probably were 
deposited during and after the Wisconsin glaciation. ‘The 
last of these glaciers moved into the county about 11,000 
years ago, and it was probably at this time that the soils 
began to form. 

When soils begin to form, the soil material has charac- 
teristics almost identical to those of the parent material 
and the soils are said to be immature. Among such 1m- 
mature soils are those of the Sebewa series. These soils 
are along streams, and their parent material has been 
deposited recently in relation to most parent materials 
in the county. In these soils little horizon development 
has taken place, though there may be some layering. 
Over a long period of time these soils may go through 
successive stages of immaturity, maturity, and old age. 

A soil is said to be mature when it has well-developed 
horizons and, is nearly in equilibrium with its present 
environment. At that time, the soil-forming factors no 
longer effect changes in the soil material. Not all soil 
components, however, mature at the same rate, nor 1s 
there a reliable method of determining accurately when 
a soil is in equilibrium with its environment. Theresa 
soils are examples of soils in this county that have a well- 
developed profile. These soils are acid in reaction. Clay 
from the upper part of the profile has accumulated in 
the subsoil, and the underlying material contains carbon- 
ates leached from the profile. 


Morphology of Soils 


Soil morphology in Ozaukee County generally 1s ex- 
pressed by prominent horizons within the solum, In a 
few of the soils, however, development is in the early 
stages and the horizons in the profile are faint or indis- 
tinct. For example, well-drained soils that formed in 
medium-textured or fine-textured material in the uplands 
generally have distinct horizons. The Kewaunee soils are 
examples of these. In contrast, the Granby soils, formed 
from sandy glacial drift, and the Rodman soils, formed 
from gravelly and cobbly glacial outwash, have faint 
horizons. 

The differentiation of horizons in soils of the county 
is the result of accumulation of organic matter, the leach- 
ing of carbonates and salts, the reduction and transfer 
of iron, the accumulation of silicate clay minerals, or of 
more than one of these processes. 

In most of the soils, some organic matter has accumu- 
lated in the uppermost layers to form an Al horizon. 
Much of the organic matter is in the form of humus. 
The quantity is small in some soils but fairly large in 
others. 
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Leaching of carbonates and salts has occurred in 
nearly all of the soils, though in many the leaching 1s 
only to a depth between 10 and 30 inches. The effects of 
leaching have been indirect, in that the leaching per- 
mitted the subsequent translocation of silicate clay min- 
erals in some soils, such as the Hochheim. Carbonates 
and salts have been carried almost completely out of the 
profiles of most of the well-drained soils. Some soils, 
such as the wet Yahara, are not leached enough, how- 
ever, to permit translocation of minerals. Leaching of 
wet soils is slow because movement of water through the 
profile is slow. 

In many soils of the county, the accumulation of sul- 
icate clay minerals has contributed to the development of 
horizons. Nearly all of the soils in an advanced stage of 
development have illuvial horizons in which clay has 
accumulated. In some soils an accumulation of silicate 
clay is expressed in illuvial B horizons that contain more 
total clay than the horizons above or below. Clay films 
occur in most soils that have blocky structure. The films 
occur as thin layers in the pores and on the surfaces of 
peds. 

The reduction and transfer of iron has occurred in 
all of the very poorly drained, poorly drained, and some- 
what poorly drained mineral soils of the county. In 
these naturally wet soils, this process, called gleying, is 
of importance in the differentiation of horizons. The gray 
colors in the deeper horizons of wet soils indicate the 
reduction and loss of iron oxides. In some of the wet soils, 
iron has been segregated within the deeper horizons to 
form reddish-brown mottles and concretions. 

The C horizon, or underlying material, is relatively 
little affected by soil-forming processes. 


Classification of Soils 


Soils are classified so that we can more easily remem- 
ber their significant characteristics. Classification enables 
us to assemble knowledge about the soils, to see their rela- 
tionship to one another and to the whole environment, 
and to develop principles that help us to understand their 
behavior and their response to manipulation. First 
through classification, and then through use of soil maps, 
we can apply our knowledge of soils to specific fields and 
other tracts of land. 

Thus in classification, soils are placed in narrow cate- 
gories that are used in detailed soil surveys so that knowl- 
edge about the soils can be organized and used in man- 
aging farms, fields, and woodland; in developing rural 
areas; In engineering work; and in many other ways. 
Soils are placed in broad classes to facilitate study and 
comparison in large areas, such as countries and con- 
tinents. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 (2) and later revised (5). The system 
currently used was adopted for general use by the Nation- 
al Cooperative Soil Survey in 1965. The current system 
is under continual study (3, 7). Therefore, readers inter- 
ested in developments of the current system should search 
the latest literature available. In table 9 the soil series of 


Ozaukee County are placed in some categories of the 
current system. 

The current system of classification has six categories. 
Beginning with the broadest, these categories are order, 
suborder, great group, subgroup, family, and series. In 
this system the criteria used as a basis for classification 
are soil properties that are observable and measurable. 
The properties are chosen, however, so that the soils of 
similar origin -re grouped together. The classes of the 
current system are briefly defined in the following 
paragraphs. 

Orpers. Ten soil orders are recognized. They are En- 
tisols, Vertisols, Inceptisols, Aridisols, Mollisols, Spodo- 
sols, Alfisols, Ultisols, Oxisols, and Histosols. The prop- 
erties used to differentiate these soil orders are those that 
tend to give broad climatic groupings of soils. Two 
exceptions, the Entisols and Histosols, occur in many 
different kinds of climate. The four orders in Ozaukee 
County are Alfisols, Histosols, Inceptisols, and Mollisols. 

Alfisols formed mostly under trees, but some have 
formed under grass. They are light colored and have a 
base saturation of more than 35 percent. The base satura- 
tion Increases with increasing depth. 

Histosols are highly organic, and their classification 
has not been completed beyond the order. 

Inceptisols are mineral soils in which horizons have 
definitely started to develop. They generally are on young, 
but not recent, land surfaces. 

Mollisols have formed mostly under grass. They have 
a thick, friable, dark-colored surface layer. Base satura- 
tion is more than 50 percent. 

Suporpers. Each order is subdivided into groups (sub- 
orders) that are based mostly on soil characteristics that 
seem to produce classes having the greatest similarity 
from the standpoint of their genesis. Suborders narrow 
the broad climatic range of soils that are in the orders. 

Soul characteristics used to separate suborders mainly 
reflect either the presence or absence of waterlogging or 
soil differences produced through the effects of climate or 
vegetation. The names of suborders have two syllables, 
the last syllable of which indicates the order. An example 
is Udalf (Ud, meaning humid, and alf, from Alfisol). 

Great Groups. Soil suborders are separated into 
ereat groups on the basis of uniformity in the kinds and 
sequence of major soil horizons and other features. The 
horizons used as a basis for distinguishing between great 
groups are those in which (1) clay, iron, or humus has 
accumulated; (2) a pan has formed that interferes with 
growth of roots, movement of water, or both; or (8) a 
thick, dark-colored surface horizon has formed. The other 
features commonly used are the self-mulching properties 
of clay, temperature of the soil, major differences in 
chemical composition (mainly the bases calcium, magnes- 
ium, sodium, and potassium), or the dark-red or dark- 
brown colors associated with soils formed in material 
weathered from basic rocks. 

Names of the great groups have three or four syllables. 
They are made by adding a prefix to the name of the sub- 
order. An example is Hapludalf (Hapl, meaning usual; 
ud, for humid; and alf, from Alfisol). The great group 
is not shown separately in table 9, because it is the last 
word in the name of the subgroup. 
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TaBLE 9.—Soil series classified according to the current system of classification * 


Series Family Subgroup Order 
AQUA 622 ce mossecee Cte Sag Ba ale) Spies ae ena ae tad eee ee OY a ere i Se ea lest ee be Brae ae Histosols. 
ASDKUM e222 se deo Fine, mixed, noncalcareous, mesi¢c.._-~---------------- Typie Haplaquolls.2.c22.2 ieee sss Mollisols. 
Avtalane esc... 2952522 Fine-loamy, mixed, mesi¢___.----------------------- Aquic Argiudolls_____------------- Mollisols. 
BOVels onnsescoccseus Coarse-loamy, mixed, mesic._.---------------------- Typic Hapludalfs_____-_----------- Alfisols. 
Brookston___--------- Fine-loamy, mixed, noncalcareous, mesic_-—~---------- Typic Argiaquolls____-.----------- Mollisols. 
CASCOn =2- i cetet es Fine-loamy over sandy-skeletal, mixed, mesic--------- Typie: Hapwdalis.«. 2.222.523.2255 Alfisols. 
Colwood_._-_---------- Fine-loamy, mixed, noncalcareous, mesic_------------ Typic Haplaquolis____.------------ Molilisols. 
Darrothic.i 2c 2-642 oe Fine-loamy, mixed, mesicu...vi<s2- ssssen eee ss u4ees Acuie Areiudolls: 2 sccc coupe ses ees Mollisols. 
Dresden___-_--------- Fine-loamy over sandy-skeletal, mixed, mesic_ ----- --- Mollic Hapludalfs______-_--------- Alfisols. 
PGDMSx2cun.cesenl ee Fine-loamy over sandy-skeletal, mixed, mesic _-------- Aquic Argiudolls.____--_----------- Mollisols. 
1:16, GaN er se ae nee Fine-loamy over sandy-skeletal, mixed, mesic_-_------- Typie Hapludalis..-.222222-2422.5% Alfisols. 
Granby oeceace ieee Sandy, mixed, noncalcareous, mesic-_----------------- Typic Haplaquollis__._-__-.--------- Mollisols. 
Hebron___------------ Fine-loamy, mixed, mesic___------------------------ ‘Pypie Mapludalis.n<2.045 couse ecoca5 Alfisols. 
Hochheim____~-------- Fine-loamy, mixed, mesic____----------------------- Typic Argiudolls.....---.--------- Mollisols. 
Houghton_.__.___----- Od et Nata a phen Sa ea eee a Neen Sa Ol rae a Se mR (ON ate Oe Aaa Dee tt nee Se RIPON ae Se ee be ete Histosols. 
Keowns____---------- Coarse-loamy, mixed, noncalcareous, mesic _- --------- Mollic Haplaquepts____------------ Inceptisols. 
Kewaunee____-------- Ping; Mixed) WesiC 23 eee eee eae aS Typie- Hapludalfs_.. o2ce sce ss eke Alfisols. 
KnowleScoc234cec22252 Fine-silty, mixed: Mesi¢s ssc ouecudee eda eee oecesce Typie Plaplidalisice:i..2acecseeese Alfisols. 
Knowles, mottled sub- | Fine-silty, mixed, mesic_-_-------------------------- Aquollic Hapludalfs___---.--------- Alfisols. 

soil variant. 
Lorenzo___.---------- Fine-loamy over sandy-skeletal, mixed, mesic-_-_------- Typie Areiudolis.. 2242... sesseuss4 Mollisols. 
Manawa...-.--------- Fine.-MixeG, MesiCe vo. 2 eee ems e eee Aquollic Hapludalfs___------------- Alfisols. 
Martinton__________-- Bin, alibi, MeSiC. S .< 22.7 0eise Uuls Boia ees ie Aquic Argiudolls___-_------------- Mollisols. 
Matherton___--__------ Fine-loamy over sandy-skeletal, mixed, mesic___------- Udollic Ochraqualfs_______--------- Alfisols. 
Mequon_______-------- Pine,-mixed: Msi... inne noseeaes ogee ae ees Udollic Ochraqualfs______---------- Alfisols. 
Muskego_____-_-_------ Oates RANA cee peers Ah ca a caecum Al eee net he aaNet CR at ate tee Seg ea ee DO rerete ee Histosols. 
Mussey__.__---------- Fine-loamy over sandy-skeletal, mixed, mesic--------- Typic Argiaquolls_____-_------------ Mollisols. 
IN GVA case tet cE inet a ee Fine-loamy, mixed, noncalcareous, mesic_------------ Typic Argiaquolls___-------------- Mollisols. 
INCDN0..A2is cock cows Fine-loamy, mixed, mesic._.------------------------ Aquic Argiudolls___--.------------ Mollisols. 
Ogden____.___-------- Bc a ct Sg ig ees rad a ance Dee 8 ee re Sa Ba Seta has Sgn a et Histosols. 
O7atke@iw scone os see Se Pine Mixed, MSC 22.73. DeSean eee Typic Hapludalfs_..__....---------- Alfisols. 
Palms so de te eee ee Oh gts a ae Pt tg Nee ogy eS Sipe a DY ae ccd eS ey CaN Ae staal eae Histosols. 
Péligcs.2 25226 oo eGo Fine-silty, mixed, noncalcareous, mesic-_-------------- Typic Haplaquolls___.--.---------- Mollisols. 
POV OO Niewes 5 Dein Oe Very fine, mixed, noncalecareous, mesic_ -_- ------------ Typic Haplaquolls___--.----------- Mollisols. 
Radiords..22 s.2se5.26 Fine-silty, mixed, nonacid, mesic_------------------- Aquic Fluventic Hapludolls_-------- Mollisols. 
Ritchey = vss osee See Loamy,;, Mixed, MesiC.. c= now e eo ae eres Lithic Hapludalfs_._.___----------- Alfisols. 
Rodman 242-2 0i neces Sandy-skeletal, mixed, carbonatic, mesic___----------- Typice Haplidollsi 2s. 252ec.csec Moll'sols. 
1 S105) 1 69 eee ee OY ays na Sk gig a RS Ng ald Eye ese ee 7) ee RN EN ee EON eee Histosols. 
Saylesville. _.-_------- Pine, WMG, Anes Oe 2 se oe oe eee eee es Typie Hapludalis... 42252552264 Alfisols. 
Sebewa.____-_-------- Fine-loamy over sandy-skeletal, mixed, noncaleareous, | Typic Argiaquolls----------------- Mollisols. 
mesic. 

NISsONe cee scesausteuse Fine-loamy, mixed, mesic___.----------------------- Typic Hapludalfs__.___-.---------- Alfisols. 
cb 6 Y=) oc): nn ee Fine-loamy, mixed, mesic__-_----------------------- Ty pic Haplidalis 22:2. oecee eee see< Alfisols. 
Wasepisus ooac esee ace Coarse-loamy, mixed, mesic__----------------------- Udollic Ochraqualfs_-_-------------- Alfisols. 
Yahara__._____________| Coarse-loamy, mixed, mesic__.---------------------- Aquie Hapludolls_-- -- ___.....-| Mbollisols. 
PRTC ee eet tc Pine-silty, mixed, MesiC.... besos eeteseteertn tke Typie:- Hapludalis.2.-o2684.-2seece Alfisols. 


1 Placement of some soil series in the current system of classification, particularly in families, may change as more information 


becomes available, 


2 Families and subgroups have not been developed for the Histosols order. 


Sugerours. Great soil groups are subdivided into 
subgroups. One of these represents the central, or typic, 
seoment of the group. Other subgroups have properties of 
the group but have one or more properties of another 
great group, suborder, or order, and these are called in- 
tergrades. Also, subgroups may be established for soils 
having properties that intergrade outside the range of 
any other great group, suborder, or order. The names of 
subgroups are formed by placing one or more adjectives 
before the name of the great group. An example is Typic 
Hapludalf. 

Famittes. Families are separated within a subgroup, 
primarily on the basis of properties that are important 
to the growth of plants or to the behavior of soils used 
for engineering. The main properties considered are tex- 
ture, mineralogy, reaction, soil temperature, permeability, 
thickness of horizons, and consistence. The names of fam- 
ilies consist of a series of adjectives that precede the name 


of a subgroup. The adjectives used are the class names 
for soil texture, mineralogy, and so on (see table 9). An 
example is the fine-loamy, mixed, mesic family of Typic 
Hapludalts. 

Series. The series consists of a group of soils that 
formed from a particular kind of parent material and 
that have genetic horizons that, except for texture of the 
surface layer, are similar in differentiating character- 
istics and in arrangement in the profile. Among these 
characteristics are color, structure, reaction, consistence, 
and mineralogical and chemical composition. 

New soil series must be established and concepts of 
some established series, especially older ones that have 
been used little in recent years, must be revised in the 
course of the soil survey program across the country. A 
proposed new series has tentative status until review of 
the series concept at State, regional, and national levels 
of responsibility for soil classification results in a Judg- 
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ment that the new series should be established. Most of 
the soil series described in this publication have been 
established earlier. The Aztalan, Hochheim, Keowns, 
Knowles, Manawa, Mequon, Muskego, Navan, Nenno, 
Ozaukee, Saylesville, Theresa, Yahara, and Zurich series 
had tentative status when the survey was sent to the 
printer. 


General Nature of the County 


Indians controlled Ozaukee County until the 1830's, 
when the first permanent settlers came to the area. The 
county, the smallest in the State, was established in 1853. 
Its name comes from a Chippewa term meaning, “Peo- 
ple of Yellow Earth.” 

Most of the area was forested at the time of settle- 
ment. The remaining acreage consisted of marshes and 
swamps. The first settlers cleared small areas and farmed 
them. They burned the timber because there was no de- 
mand for it, but later, lumbering became important. 
During the last half of the nineteenth century many 
farmers settled in the area. They grew corn, wheat, pota- 
toes and other root crops on the land, for home use, and 
corn and oats, for the market. Wheat soon became the 
major crop. Later dairying became the most important 
enterprise, and remains so, though now industries of 
various kinds are moving into the county. 

The industries are mostly in the cities and villages. 
Much of the laboring force, however, lives in surround- 
ing farming areas. The main industry is one that makes 
small outboard gas and electric motors. Others include 
manufacturers of garden tractors and of plastic and paper 
containers. 
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Ozaukee County had a population of 15,682 by 1860. It 
remained within a thousand or so of this number until 
about 1940, when 18,985 people were reported in the 
county. By 1960, the number of people living in the 
county had increased to 38,441. The increase was partly 
because of the increase in industries and partly because 
the county is near Milwaukee, and many people have 
moved out to suburban areas in Ozaukee County. The 
city of Mequon, the limits of which touch Milwaukee 
County, had a population of 8,543 in 1960. In the same 
year, Port Washington, which is the county seat and is 
farther north, had a population of 5,984. 

Several county, city, and roadside parks are in the 
county, and other sites are being considered to meet the 
increasing demand for recreational areas. Most of the 
present parks are near Lake Michigan or the Milwaukee 
River and provide areas for golfers, campers, hikers, and 
others. Private landowners maintain campsites, fish 
ponds, swimming pools, picnic areas, and other recrea- 
tional facilities as income producing enterprises. Places 
of historical interest are the old covered bridge and park 
in Cedarburg Township and the stone schoolhouse in the 
township of Fredonia, where Flag Day was established. 


Climate’ 


Table 10 gives climatic data representative of Ozaukee 
County. The data were compiled from records of the 
U.S. Weather Bureau at Port Washington, in the 
county, and from those of the Weather Bureau at Ger- 
mantown, in adjacent Washington County. Port Wash- 


*Marvin W. Burtey, formerly State climatologist for Wisconsin, 
Weather Bureau, ESSA, U.S. Department of Commerce. 


Tasie 10.— Temperatures and precipitation representative of Ozaukee County, Ws. 


[Average daily maximum and minimum temperatures, degree days, total precipitation, and snowfall or sleet from Germantown, Wis., 
in Washington County, elevation 880 feet; remaining data from Port Washington, Wis., in Ozaukee County, elevation 600 feet] 


NT DO Co bo 


Temperature Precipitation 
Two years in 10 will have One year in 10 
at least 4 days with— Average will have— 
Month degree 

Average Average days Average Average 

daily daily Maximum Minimum total snowfall 

maximum | minimum | temperature | temperature Less More or sleet 

equal to or | equal to or than— than— 
higher lower 
than— than— 
ae SF nage ce ae cs CE; Number Inches Inches Inches Inches 

JANET Ver ese ase e sens 28. 8 11.3 43 —j1 1, 390 1.12 0. 41 3. 12 11. 

February____.__-_-__--- 31.9 14. 2 45 —7 1, 170 . 99 of 2. 25 6. 

INVA CD eo hee ein me at 41.4 23. 9 61 7 1, 000 1. 82 1.15 3. 67 9, 

April__________- ew 56. 5 35. 0 76 22 580 2. 87 1. 20 4. 09 

AY ois le eyo ot ae a 3 67. 0 43.4 83 31 320 2. 93 1. 45 6. O01 (4) 

DUNG ici Stes atta tte eevee 76. 9 53. 7 90 42 110 3. 86 1. 68 6. 72 0 

Julys gicsued Rentamne tere 81.9 58. 5 93 49 20 3. 19 1. 21 6. 10 0 

AUSUSh2 J e2 S.o ol : 81. 6 58. 2 93 48 30 2. 93 1. 05 6. 03 0 

September_____________ 73. 1 49. 8 88 37 160 2. 60 . 09 5. 84 0 
October_____________.-- 63. 4 40. 8 79 27 400 1. 90 . 00 3. 92 nick 
November_--___- é 44,8 27. 6 63 12 860 2. 05 . 43 3. 37 2.8 
December_____________- 32. 5 16. 6 48 —§ 1, 250 1. 31 . 65 2. 64 6. 8 
Ac) 2) ete ee eens 56. 7 Ord Weis Sate has Sal ee ocala cas 7, 290 UO Us Wika ete el OR nes oot oe ov. 1 
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ington is along Lake Michigan, where the temperature 
is cooler in summer and warmer in winter than it is 
away from the lake. The data from Germantown Is rep- 
resentative of areas in Ozaukee County away from the 
lake. 

Also given in table 10 are temperatures in terms of 
degree days (4). The number of degree days is the dit- 
ference between the average temperature for a given day 
and 65° F. It is a measure of the amount of heat needed 
to keep the temperature on a specific day at 65°. For 
example, on a day having an average temperature of 50°, 
15 degree days would be counted. A knowledge of accu- 
mulated degree days for a stated time is helpful in cal- 
culating the amount of fuel needed for heating buildings 
and for determining the rate of growth and the maturity 
date of crops. 

Ozaukee County has a continental climate, modified 
somewhat by Lake Michigan. The effects of the lake are 
most pronounced in spring and early in summer, when 
the prevailing wind is off the lake. They are least pro- 
nounced in winter, when the prevailing wind is westerly. 
The area also is influenced by the pressure systems that 
move from Canada across the county from west to east, 
and that move northeastward across the county from the 
southwestern states. 

Winters in Ozaukee County are long, snowy, and cold. 
Streams and small lakes generally are frozen from late 
in November until early in April. The summers are warm 
and generally include several short periods when the 
weather is hot and humid. Cool periods are likely to 
occur any month of the summer. Dew forms on most 
summer mornings, and it often is heavy. Spring and fall 
generally are short. Spring is slow in coming. Snowfall 
decreases, and by the end of March most precipitation 
falls as rain. Cool, northeast winds blowing off Lake 
Michigan prevail in spring. Nearly every fall has one 
or more periods when the days are warm, the skies are 
cloudless but hazy, and the nights are cool. Tempera- 
tures at night in fall generally are somewhat warmer 
near the lake than farther inland. 

Temperatures in the county vary considerably from 
day to day, from season to season, and also from year 
to year. The number of days when the temperature has 


reached 90° or higher has ranged from 80 to zero. The 
number of days when the temperature was zero or lower 
has ranged from 40 to less than 5. In one year out of 10, 
the temperature has been 100° or higher on 1 or more 
days, and it has been 20° below zero or colder on 1 or 
more days. In spring and early in summer, the tempera- 
ture near Lake Michigan frequently drops as much as 
15° during the day when the wind shifts from the west 
to one blowing off the lake. 

Annual precipitation generally is adequate for the 
crops grown. The supply of moisture in July and August 
generally is low, but a severe drought that damages all 
crops is rare. About 55 percent of the rainfall normally 
comes during the months of May through September, 
when the main crops are grown. About 1 inch of rain is 
needed each 7 days in summer for good crop growth. 
The probability of receiving this amount of rain during 
a 7-day period is greatest early in June and early in 
August; the chance is that this amount of rain will fall 
at least as often as 4 years in 10. 

The driest part of the growing season is during the 
last parts of July and August, when much of the har- 
vesting is done. During these periods, in nearly 2 years 
in 10, the probability is that only a trace or less of 
moisture will be received during a 7-day period. The 
number of days when 0.01 inch or more of precipitation 
falls averages 118. It has ranged from 108 to 128 days 
in 2 years out of 38. The occurrence of dry days, or days 
that have less than 0.10 inch of rain is important. For 
example, in making field-cured hay that is of top quality, 
3 or more consecutive dry days are needed. The probabil- 
ity of having 8 such days in a row is about 50 percent in 
June, and 55 percent in July and August. 

The growing season, which is the number of days be- 
tween the last freezing temperature in spring and the 
first in fall, averages 146 days. The probabilities of 
freezing temperatures are shown in table 11. Because of 
the location of the Weather Bureau Station in German- 
town, however, the data are more nearly representative 
of the western part of the county than of areas near the 
lake. Near the lake, probable dates for the several mini- 
mum temperatures shown in table 11 are about 8 days 
earlier in spring and 8 days later in fall. 


Tape 11.—Probabilities of last freezing temperatures in spring and first in fall 


Probability 
16° F. or 
lower 

Spring: 

2 years in 10 later than___________-__--_--------~- March 26_-_- 

4 years in 10 later than._________._------------ March 18___ 

6 years in 10 later than______________-_----_--. March 12__-_ 

8 years in 10 later than____________-_---------- March 5__-- 
Fall: 

2 years in 10 earlier than__________________-_-- November 6_- 


4 years in 10 earlier than 
6 years in 10 earlier than 
8 years in 10 earlier than 


November 14 _ 
November 21 - 
November 28 _ 


Dates for given probability and temperature 


20° F. or 24° F. or 28° F. or 32° F. or 
lower lower lower lower 

gall April but oce ne April 21____-- MEY (eee May 22. 

_.| March 26____- April 138____~- ay 1______- May 15. 

_._| March 20____- April 7-____-- April 24_____- May 9. 

__| March 12___-_- March 31_-__-- April 17____-- May 2. 
November 1__! October 19____-| October 7_.__-| September 24. 
November 8__| October 27____| October 15.__-_| October 2. 
November 14_| November 3__| October 21____| October 8. 
November 22.| November 11_| October 29____| October 15. 
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TABLE 12.—Growing-degree-days for specified months 


Month Base 40° | Base 45° | Base 50° 

OTM teas ce SN iis a 2 220 130 70 
1) 6), een eee 470 340 220 
ULC Fpl oa Sra et ee grit ea etek eyes 760 610 460 
eo oc ee Ore res eta te te 940 780 630 
ANIQUGU neon eee eek 930 770 620 
September_________________- 640 500 350 
OCTODGP oe 604 Ba oe ee a ed 380 260 160 

6 co oo) a re 4,340 3,390 2,510 


During the growing season, the average number of 
erowing-degree-day units above a base temperature of 
40° is 3,670. Above a base temperature of 45°, it 1s 2,960, 
and above a base temperature of 50°, it is 2,220. Grow- 
ing-degree-days are based on the concept that plant 
growth and insect development begin at the time cer- 
tain critical temperatures are reached, and that the 
amount of plant growth or insect development is roughly 
proportional to the number of accumulated degree days. 
The number of growing-degree-days 1s computed by sub- 
tracting the daily average temperature from a chosen 
base. The most common temperature bases used are 40 to 
50 degrees. An average temperature of 60 degrees, for 
example, is 20 growing degrees above a base of 40 
degrees, 15 degrees above a base of 45 degrees, and 10 
degrees above a base of 50 degrees. On days when the 
average temperature is the same or lower than the base 
temperature, the number of growing-degree-days 1s zero. 
The growing-degree-days for specified months are given 
in table 12. The figures are representative of areas in 
Ozaukee County that are away from Lake Michigan. 
Near the lake, the growing-degree-days are between two 
and three hundred less annually. 

A knowledge of annual precipitation and of daily 
amounts of precipitation of 0.5 inch or more is useful in 
estimating the hazard of erosion. Less intensive rainfall 
than 0.5 inch a day is not likely to cause gullying. Table 
13 gives a summary of the amount of precipitation, 


lasting for a specified length of time from 30 minutes to 
10 days, that can be expected once in the return periods 
indicated. The data used were for a 24-hour observation 
period and not for 24 consecutive hours. The amounts 
therefore are somewhat low. No distinction between rain 
and snow was made. In this county the number of days 
that have 0.5 inch or more of precipitation is 19. About 
59 percent of the annual precipitation falls at an inten- 
sity of 0.5 inch or more. 

The total annual snowfall has ranged from only 15 
inches to more than 100 inches. The average date of the 
first snowfall of 1 inch or more is December 1. The 
chance that 1 inch or more of snow will fall by Novem- 
ber 6 is 1 year in 10, and the chance that this amount 
will fall by December 27, is 9 years in 10. A depth of 
1 inch or more of snow can be expected 10 percent of the 
time in November, 50 percent in December, 70 percent 
in January, 75 percent in February, 40 percent in March, 
and 1 percent in April. A depth of 5 inches or more can 
be expected 1 percent of the time in November, 10 per- 
cent in December, 35 percent in January, 40 percent in 
February, and 20 percent in March. A depth of 10 inches 
or more can be expected 5 percent of the time in Decem- 
ber and March, 10 percent of the time in January, and 
15 percent of the time in February. 

Freezing of the ground generally begins late in Nov- 
ember or early in December and lasts until early in 
April. If 10 inches or more of snow covers the ground 
before it has frozen deeply and such cover remains 
throughout the winter, frost penetrates to a depth of 
only a few inches regardless of how low the temperature 
drops. In years when temperatures are low and the ground 
freezes before the snow comes and the snow cover is 
light and does not remain on the ground, the soil is like- 
ly to freeze to a depth of 86 inches or more. 

Thunderstorms occur on an average of 37 days a year. 
In some years they have occurred as few as 20 days, 
and in other years as many as 50 days. Severe storms 
occur most frequently in July, between 2:00 and 7:00 
p-m. Hail has fallen on an average of 2 days a year, 
generally in late afternoon. Damage from hailstones oc- 
curs most often in the middle of July. The hail gener- 
ally occurs locally and lasts for only a few minutes. 


TABLE 13.—Amount of precipitation of stated duration to be expected once rn the specified number of years 


Return period of— 


Duration 
1 year 2 years 5 years 10 years | 25 years 50 years | 100 years 
BO Minutes 2g 2 soko eos Sol a A oe ee 0. 9 li La3 1.5 1 ae 1.9 20 
OO ens day 5 oes se corey ase NS ool ie ely oka een be Et th sera a 1.2 1. 4 i Pe 1.9 a: 2. 4 var 
7A G0 101 = CRE cee Pe ee ee Rd a ee ee IT eee 1.4 1.6 2. O 2.3 2. 6 2.8 Seve 
MOUS Bhi es cy te oo Aon ahaa Se a Pas ads Tee ee eid) 1. 7 2.2 2. 4 2.8 eae ll 35 
OO a a ag eg So fe ew Fa peat hte) Sh oh ncaa 1.8 2. 0 pa 2. 9 3. 4 3.8 4.0 
a ea aes pn eens A Faces hes eee ap la sae eth, 2. 0 2. 4. 3. 0 3.4 3.9 4,3 4.9 
DA NVOUT Sse hes De oe Ee ee Be Ud eae oe ets ee Rete 23-3 2. 6 3. 3 3.9 4.5 5. 0 5. 5 
DENA AS cea es ey anna re peace co aya eer ner Re kari aR ean 3. 0 4.0 4.5 Dee 6. 0 6. 4 
Sah apart ace ca ee Se ae gt eS age aa 3. 6 4.7 a2 6. 3 6. 9 7.8 
UY Sia ae ig Eagle a Tee AS ES salen anc tn ee ln eet aarti: 4.0 5.2 6. 0 7.0 7.9 8. 8 
TON VAY Sire cB ig aa eae ete ih a ei iad bat ca ah 4.5 5. 9 6. 7 8.0 9. 0 9.8 
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Prevailing winds are from the northwest from Novem- 
ber through March, from the northeast from April 
through June, and from the southwest from July 
through October. The strongest winds blow in March, 
April, and November when the windspeed averages 
14 miles per hour. The months of June and July 
are the least windy. During these months the average 
windspeed is 10 miles per hour. At some time in about 
50 percent of the years, windspeeds, other than gusts, 
can be expected to reach 55 miles per hour at about 30 
feet above the ground and 45 miles per hour at about 
10 feet. About once in 50 years, windspeeds can be ex- 
pected to reach 100 miles per hour at about 30 feet above 
the ground and 85 miles per hour at about 10 feet. Be- 
cause of surface friction, windspeed at plant height will 
be considerably less than that at either 30 or 10 feet. 

About 40 percent of the possible amount of sunshine 
is received in the months of November through Feb- 
ruary, between 50 and 60 percent, from March through 
May and in October, and 60 percent or more from June 
through September. Only in July is more than 70 per- 
cent of possible sunshine received. 

Relative humidity generally varies from hour to hour, 
day to day, and season to season. It is highest near day- 
break and lowest early in the afternoon. 

Annual evaporation from lakes is nearly 28 inches. 
About 77 percent of the evaporation each year occurs 
from May through October. 


Drainage 


Drainage in Ozaukee County is provided mainly by 
the Milwaukee River and by smaller streams, all of 
which eventually flow into Lake Michigan. These streams 
all are young, geologically, and were established after the 
Wisconsin glaciation. As a result, the drainage system 
is imperfect, and many marshes and small lakes are 
scattered throughout the county. The Cedarburg Bog, in 
Saukville Township, is the largest marsh in the county. 
It once was a lake, which was held in its shallow basin 
by moraine deposits. Most of the present streams in the 
county flow over glacial drift that 1s many feet thick. 
Some of the streams, however, have cut through the drift 
and flow over bedrock. 

The general slope of the county is eastward to Lake 
Michigan. Most of the streams, however, parallel the 
lakeshore because the valleys and ridges in the county 
generally are parallel to the lake. An example is the 
course of the Milwaukee River. This river rises to the 
north of Ozaukee County and enters the county west of 
Fredonia. Near Fredonia, about 9 miles from the lake. 
the river bends to the right and flows southward for al- 
most 80 miles. Not until it reaches the valley of the 
Menomonee River, at Milwaukee, can the river enter 
Lake Michigan, even though it flows only 1 mile from 
the lake in the southern part of the county. Other 
streams that drain the county are Sauk Creek, which 
flows into Lake Michigan at Port Washington, and 
Sucker Creek, which enters the lake about 8 miles far- 
ther north. Also draining the county are Cedar, Ulao, 
and Pigeon Creeks, which are tributaries of the Milwau- 
kee River. 


SURVEY 


Vegetation 


Forests originally covered about 94 percent of the 
land area of Ozaukee County. The remainder was in 
swamps and marshes, and these were mainly in the area 
now comprising Cedarburg, Fredonia, and Saukville 
Townships. 

The original forests consisted mainly of maple, beech, 
basswood, and hemlock. They included some walnut, 
however, and a few scattered pines. Early logging re- 
moved nearly all of the merchantable timber, and only 
about 11 percent of the county is now wooded. The pres- 
ent woodland consists mainly of lowland hardwoods. 
These wooded areas add to the esthetic and recreational 
values of the county and also provide shelter and food 
for wildlife. 

In the swamps of the county, the vegetation was main- 
ly black ash, elm, cedar, tamarack, and other trees that 
could tolerate wetness. Grasses, sedges, cattails, and sim- 
ilar plants grew in the marsh openings. Many bogs and 
marshes still remain in the county. The largest is the 
Cedarburg Bog, in Saukville Township. 


Farming 


Farming, based on dairying, is the most important 
enterprise in Ozaukee County. Milk, sold mostly as 
whole milk, accounts for much of the farm income. 

In 1964, according to the U.S. Census of Agriculture, 
the total land in farms was 108,205 acres. Of this, 66 
percent, or 71,281 acres, was cropland, and about 9 per- 
cent, or 9,845 acres, was wooded. Only 3,779 acres was 
used solely for pasture, but 4,018 acres of woodland was 
erazed, and 8,957 acres of cropland was being used as 
pasture. Thus the total area pastured amounted to 16,754 
acres. 

The number of farms in the county in 1964 was 871, 
and the average size of the farms was 124.2 acres. Most 
of the farms, or 522, were operated by owners; 259 
farms were operated by part owners; 86, by tenants; 
and only 4 by managers. Cash tenants, which are increas- 
ing in the county, were the most common. They were 
mostly owners who farm part of the time and also work 
in the cities and villages. 

Dairy cattle are the chief livestock in the county, 
though the number of milk cows decreased somewhat in 
recent years. Total milk production, however, has in- 
creased because of selective breeding and improvements 
in feeding. The number of beef cattle and of hogs and 
sheep have increased somewhat. Chickens, however, have 
declined sharply in number. The numbers of livestock 
on farms in the county in 1964 were as follows: 


Number 

O02 = nee er na nN rl are Real eo en 26, T11 
IMG COWS. 3-2 fate eet ha a 13, 778 
TENG Ott a pe eats es aS i eh a ag 9, 121 
SCOP: ena Se eed a ee See 770 
CIC OG sxe he ee Oe ee 65, 635 


The climate and the soils in Ozaukee County are fa- 
vorable for grain crops and hay, which occupy the 
largest acreage in crops. These crops are mostly fed on 
the farms to the dairy cattle or to other kinds of live- 
stock. Because of the increasing use of farmland for non- 
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farm purposes, and resulting increase in land values, 
cash crops are becoming increasingly important. The 
acreage of the main crops grown in 1964 follows: 


Acres 
COP csc ncneoe sewn ees See ee et 17, 571 
CA a aa na De, Oe at cial ee 17, 424 
RVGA EO NO ye ee ee ee i eel 23, 896 
Clover-timothy hay o.2.20suc soso hese Se ee 1, 899 


More than half of the corn crop is harvested for grain. 
Most of the rest is cut for silage. 

The acreage in hay has varied little in the last 10 
years. Alfalfa and bromegrass make up about 90 per- 
cent of the tame hay grown. Clover, timothy, and mix- 
tures of clover and grasses make up the balance. 

The acreage in oats has been decreasing, but it re- 
mains the principal small grain crop grown. Wheat, 
barley, buckwheat, rye, and soybeans were grown on 
small acreages in 1964. The small grains were mostly 
fed to the livestock. . 

Vegetables were grown for cash on 3,522 acres In 
1964. Of these, sweet corn, green peas, and snap beans 
occupied the largest acreages. The sweet corn and green 
peas were grown mainly for canning. Beets, tomatoes, 
cabbage, cucumbers, and other vegetables also were 
erown for the market on some of the farms. More than 
314 million pounds of apples were harvested from 17,731 
trees in 1964. 
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Glossary 


Acidity. See Reaction. 


Alluvium. Soil or rock material, such as gravel, sand, silt, or clay, 
deposited by a stream. 

Available moisture capacity. The difference between the amount 
of water in a soil at field capacity and the amount in the same 
soil at the permanent wilting point. Commonly expressed as 
inches of water per inch depth of soil. 


Blinding. The practice of placing permeable material, such as 
sawdust, woodchips, or coarse aggregate, around newly installed 
drainage tile to filter out sand, silt, and clay but allow water 
to enter the tile freely. 

Bottom land. Nearly level land on the bottom of a valley that 
has a stream flowing through it. Subject to flooding and often 
referred to as a flood plain. 

Calcareous. A soil that contains enough calcium carbonate (often 
with magnesium carbonate) to effervesce (fizz) when treated 
with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the base of steep slopes. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent; will not hold together in a mass. 

Friable-—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
iproken with difficulty between thumb and forefinger. 

Soft When dry, breaks into powder or individual grains under 
very slight pressure. | 

Contour stripcropping. Growing crops in strips that follow the 
contour or that are parallel to terraces or diversions; strips of 
grass or close-growing crops are alternated with strips of 
clean-tilled crops or summer fallow. 

Diversion. A broad-bottomed ditch that serves to divert runoff 
water so that it will flow around the slope to a safe outlet. 

Dolomite. A calcium-magnesium carbonate mineral. Limestone 
that contains magnesium carbonate is commonly called do- 
lomitic limestone. 

Drainage, natural. Refers to the conditions that existed during 
the development of the soil, as opposed to altered drainage, 
which is commonly the result of artificial drainage or irrigation 
but may be caused by the sudden deepening of channels or the 
blocking of drainage outlets. Seven different classes of natural 
drainage are recognized. 

Excesswely drained soils commonly are very porous and rapidly 
permeable and have low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and commonly 
have a texture intermediate between that of coarse-textured 
soils and fine-textured soils. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uniform 
color in the A and upper B horizons and have mottling in 
the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
put not all the time; the water table is within 12 to 24 inches 
of the surface for part of the year; and in some of the soils 
mottles are below a depth of 6 to 16 inches in the lower part 
of the A horizon and in the B and C horizons. 

Poorly drained soils are wet for long periods and are light gray 
and generally are mottled from the surface downward, al- 
though mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the deeper parts of the 
profile. 

Erosion. The wearing away of the land surface by wind, moving 
water, or ice and by such processes as landslides and creep. 
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Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living organisms 
are most active, and it is therefore marked by the accumula- 
tion of humus. The horizon may have lost one or more of 
soluble salts, clay, and sesquioxides (iron and aluminum 
oxides). 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
horizon to the underlying C horizon. The B horizon also has 
(1) distinctive characteristics caused by accumulation of 
clay, sesquioxides, humus, or some combination of these; (2) 
prismatic or blocky structure; (8) redder or stronger colors 
than the A horizon; or (4) some combination of these. The 
combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horizon.—The weathered rock material immediately beneath 
the solum. This layer, commonly called the soil parent mate- 
rial is presumed to be like that from which the overlying 
horizons were formed in most soils. If the underlying mate- 
rial is known to ‘be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a © horizon but may be immediately beneath the 
A or B horizon. 

Humus. The well-decomposed, more or less stable, dark-colored 
part of the organic matter in mineral soils. 

Massive. Large uniform masses of cohesive soil, in some places 
with ill-defined and irregular breakage, as in some of the fine- 
textured alluvial soils; structureless. 

Mottled. Irregularly marked with different colors that vary in 
number and size. Mottling in soils generally indicates poor 
aeration and lack of drainage. Descriptive terms are as fol- 
lows: Abundance-—few, common, or many ; size—/fine, medium, 
or coarse; contrast—faint, distinct, or prominent. 

Muck. An organic soil consisting of fairly well decomposed organic 
material that is relatively high in mineral content, finely 
divided. and dark in color. 

Neutral, soil. See Reaction, soil. 

Peat. Unconsolidated soil material, largely undecomposed organic 
matter, that has accumulated where there has been excess 
moisture. 

Ped. An individual natural soil aggregate, such as a crumb, prism, 
or a block, in contrast to a clod. 

Permeability, soil. The quality of a soil that enables it to transmit 
air and water. The following relative classes of soil permeabil- 
ity refer to estimated rates of movement of water in inches per 
hour through saturated undisturbed cores under a one-half 
inch head of water: 

Inches per hour 


VGRY SlOW is<20 6c te ce Less than 0.05 
EG Gann a EN OO Se nr aes Fi CIC TE SE a 0.05 to 0.20 
Moderately slow____________ eee 0.20 to 0.80 
INFOO CPA UC cta ee ee el ee a 0.80 to 2.50 
Moderately rapid_______________________. 2.50 to 5.00 
TUR Gat ee eh So 5.00 to 10.00 
VOT TA a eae 10 or more. 


Profile, soil. A vertical section of a soil through all its horizons and 
extending into the parent material. See also Horizon, soil. 
Reaction. The degree of acidity or alkalinity of soil expressed in 

pH values or in words as follows: 


pH pH 
Extremely acid___. Below 4.5 Neutral_________- 6.6-7.3 
Very strongly acid. 4.5-5.0 Mildly alkaline___. 7.4-7.8 


Strongly acid_____. 5.1-5.5 Moderately alka- 7.9-8.4 
Medium acid__-__. 5.6-6.0 . line. 
Slightly acid_____- 6.1-6.5 . Strongly alkaline. 8.5—9.0 
Very strongly 9.1 and 
alkaline. higher. 


Relief. The elevations and inequalities of the land surface, consid- 
ered collectively. 


Sand. Individual fragments of rocks and minerals that have 
diameters ranging from 0.05 millimeter (0.002 inch) to 2.0 
millimeters (0.079 inch). Most sand grains consist of quartz, 
but they may be of any mineral composition. The term sand 
also is applied to a soil that contains 85 percent or more of 
sand and not more than 10 percent of clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt textural 
class is 80 percent or more silt and less than 12 percent clay. 

Soil. A natural, three-dimensional body on the earth’s surface 
that supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting upon 
parent material as conditioned by relief over periods of time. 

Solum, soil. The upper part of a soil profile, above the parent 
material, in which the processes of soil formation are active. 
The solum in mature soil includes the A and B horizons. 

Structure, soil. The arrangement of primary soil particles into 
lumps, granules, or other aggregates. Structure is described by 
grade (weak, moderate, or strong) that is, the distinctness and 
durability of the aggregates ; by the size of the aggregates (very 
fine, fine, medium, coarse, or very coarse) ; and their shape 
(platy, prismatic, columnar, blocky, granular, or crumb). A 
soil is described as structureless if there are no observable 
aggregates. Structureless soils may be massive (coherent) or 
single grain (noncoherent). 

Blocky, angular—Aggregates are block shaped; they may have 
flat or rounded surfaces that join at sharp angles. 

Blocky, subangular.—Aggregates have some rounded and some 
plane surfaces; vertices are rounded. 

Columnar.—Aggregates are prismatic and are rounded at the 
upper ends. 

Crumb.—Generally soft, small, porous aggregates, irregular, but 
tending toward ‘a spherical shape. 

Granular.—Roughly spherical, firm, Small aggregates that may 
be either hard or soft but that generally are firmer than 
crumb and lack the distinct faces of blocky structure. 

Platy.—Soil particles are arranged around a plane that is gen- 
erally horizontal. 

Prismatic.—Soil particles are arranged around a vertical line; 
aggregates have flat, vertical faces. 

Subsidence. Depression or lowering of the surface of a soil as 
the result of oxidation, drying, or compaction. 

Subsoil. The B horizon of soils with distinct profiles. Generally, 
that portion of the profile that is between the plow layer and 
the unweathered layers below. 

Substratum. Any layer beneath the solum, either conforming (C or 
R) or unconforming. 

Surface, soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil. 

Terrace, stream. An area that is fairly level and formerly was the 
flood plain of a stream but now lies above the present flood 
plain; the area is underlain by stratified stream sediments. 

Terracing. Construction of shallow, nearly level ditches that have 
broad slopes suitable for farming; used for controling runoff 
water on sloping land. 

Texture. The relative proportion of sand, silt, and clay particles 
in a soil. The basic textural classes in increasing proportions 
of fine particles are sand, loamy sand, sandy loam, loam, silt 
loam, silt, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy 
loam classes may be further divided by specifying “coarse,” 
“fine,” or “‘very fine.” 

Tilth, soil. The condition of a soil or seedbed in relation to the 
growth of plants, especially ‘soil structure. 

Upland, Land that lies above the stream terraces and that is 
underlain by bedrock at fairly shallow depths; generally, all 
areas that are not on terraces or bottom land. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 

Weathering. ‘The physical and chemical disintegration and decom- 
position of rocks and minerals. Soil is the result of weathering 
and other chemical, physical, and biological alterations that 
have changed the upper part of the earth’s crust through 
various periods of time. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and the soil series to which the mapping unit belongs. 
Other information is given in tables as follows: 


Acreage and extent, table 1, p. 7. 

Predicted yields, table 2, p. 6. 

Engineering uses of the soils, tables, 
35 bs. 54, And 6, 2ppe 50° through 75: 


Recreation groups, table 7, p. 78. 
Planting groups, table 8, p. 8&2. 


Described Capability unit 


Described Capability unit 


Map on Map on —— 

symbol Mapping unit page symbol Mapping unit page Symbol 

Ak Adrian mucky peatq------ enn n nen nr rrr errr ere rer tremens enn cewnnena= 8 KwB2 Knowles silt loam, 2 to 6 percent slopes, eroded-------------------- 202 IIe-2 Tat 
Am Alluvial land------------------- n-ne nn nnn nnn nnn nnn nnn nnn nnn ne nn 6 KyA Knowles silt loam, mottled subsoil variant, O to 2 percent slopes--- 22 TIw-5 Wy 
As Ashi, 611t Jlosiassaseenss ance HS SSe rss seers Sana See See Sra oR 9 Lu Loamy land--------------------~------------------~+---+--------------- 22 VIIIs-10 6 
Agh. . Aztalan: 10am, 100 3 Perce 8 Lope se =sSo- Sesser rer sess te eo Serer ers 9 LyA Lorenzo loam, 1 to 3 percent slopes--------------------------------- 23 TIIs-2 aM 
BmB2 Boyer loamy sand, 1 to 6 percent slopes, eroded--------------------- LO MaA Manawa silt loam, 1 to 3 percent slopes----------------------------- 22 TIw-2 hy 
BmD2 Boyer loamy sand, 6 to 20 percent slopes, eroded-------------------- 10 Mf Mar sh----------------------------- + + ee eee oh VIIIw-15 6 
BnA Boyer sandy loam, O to 3 percent slopes-------------------- Seesesss= 10 MgA Martinton silt loam, 1 to 3 percent slopes-------------------------- oh TIw-2 hi 
BoB Boyer sandy loam, loamy substratum, 1 to 6 percent slopes----------- 10 MkA Matherton loam, O to 2 percent slopes------------------------------- 25 IIw-5 hy 
Bek: “Brookston: 611%. loam, 0-00 3 percenl: slopes=s=-=SS-=sSSoseSse--ssSse= cae MmA Matherton silt loam, 1 to 3 percent slopes-------------------------- 25 IIw-5 1 
CeB2 Casco sandy loam, 1 to 6 percent slopes, eroded--------------------- Le MtA Mequon silt loam, 1 to 3 percent slopes----------------------------- 26 Tlw-2 Tat 
CeC2 Casco sandy loam, 6 to 12 percent slopes, eroded-------------------- Le Mzg Muskego muck----------------------+----- 6 5 5 eee 26 TIIw-9 hh 
CeB2 Casco loam, 2 to 6 percent slopes, eroded--------------------------- he Mzk Mussey loam----------------------~+----------~------------------------ 27 TIw-5 Tan 
CeC2 Casco loam, 6 to 12 percent slopes, eroded-------------------------- 12 Na Navan silt loam----------------------------------------------------- 7 LIw-1 hy 
CrD2 Casco-Rodman complex, 12 to 20 percent slopes, eroded--------------- i NnA Nenno silt loam, 1 to 3 percent slopes------------------------------ 28 Two Jia. 
CrE2 Casco-Rodman complex, 20 to 35 percent slopes, eroded--------------- de Od Ogden mucky peat-------------------------+--------------------------- 28 TIIw-9 bh 
Cv Clavyey Landes ses saececsssena se heea Secon rs erase ore esos re eS elena le OuA Ozaukee silt loam, O to 2 percent slopes---------------------------- 29 IIs-7 42 
Cw Colwood Silt LoaM--------- n-ne een nnn nme rr rrr rr rrr rarer ances scnan 3 OuB Ozaukee silt loam, 2 to 6 percent slopes---------------------------- 29 Ile-6 Tal 
DaA Darroch fine sandy loam, neutral variant, O to 3 percent slopes----- 14 OuB2 Ozaukee silt loam, 2 to 6 percent slopes, eroded-------------------- 29 Tras hy 
DeA Darroch silt loam, neutral variant, O to 3 percent slopes----------- 14 OuC2 Ozaukee silt loam, 6 to 12 percent slopes, eroded------------------- 29 Tiress 42 
DsA. Dresden siit.loam, 1 to. 3 percent slopesq---—--s-sqnseseacserssne a= 1) OuD2 Ozaukee silt loam, 12 to 20 percent slopes, eroded------------------ 29 IVe-6 Wh 
FaA Fabius loam, 1 to 3 percent slopes--<<<-----n ren ne cers e rer r nrc eeenn 1D Ou Ozaukee silt loam, 20 to 30 percent slopes-------------------------- 29 ViIe-6 LS 
FmB Fox sandy loam, 1 to 6 percent slopes------ Soeletatateiatatatatatatatatatatatatatetatatatate 16 OzC3 Ozaukee clay loam, 6 to 12 percent slopes, severely eroded---------- 29 TiecG mn 
Pork, . ox 208m, O.CO-2 “Percent: SLO pessoa aiS-aeaa ter Soe Sse Re eS as 16 OzD3 Ozaukee clay loam, 12 to 20 percent slopes, severely eroded--------- 30 Wiest 5 
FoB Fox loam, 2 to 6 percent slopes-----------e errr rrr ren nn nnn nnn nnn ne 16 Pe Palms mucky peat-------------------------------------------- = ---- = 30 TIw-8 ho 
Ge Granby Loamy. cand ,: loamy <substratum=-===--sos oS os seseHeee eases ee== 16 Ph Pella silt loam----------------------------------------------------- 31 TIw-1 hy 
HeB Hebron loam, 1 to 6 percent slopes-------------- nnn n tren nen nnn nnn ne Ly Py Poygan silty clay loam----~------------------------------------------ 31 Ilw-1 hy 
HmA Hochheim loam, O to 2 percent slopesq--9-n--n nnn nnn nnn nnn nn nnn mnnnnn 17 RaA Radford silt loam, O to 3 percent slopes---------------------------- 32 Iiw-2 hy 
fimB2 Hochheim loam, 2 to 6 percent slopes, eroded-~---—------n<e-e--ns=-- 17 RKB Ritchey silt loam, O to 6 percent slopes---------------------------- 32 Tiles) 3 
HmC2 Hochheim loam, 6 to 12 percent slopes, eroded-------------nnn------- 17 RkD2 Ritchey silt loam, 6 to 20 percent slopes, eroded------------------- 32 Viel M5 
Hmbe -Hochheim doam, 12 te 20-percent..slopes, erodede==-sssssse-ssSSserer== 18 Rw Rollin mucky peat--------------------------------------------------- 33 IVw-7 4S 
HsA  Hochheim-Sisson-Casco complex, O to 2 percent slopes---------------- 18 Ry Rough broken land--------------------------------------------------- 33 VIIIs-10 6 
HsB2 Hochheim-Sisson-Casco complex, 2 to 6 percent slopes, eroded-------- 1G of Sandy and gravelly land--------------------------------------------- 34 VIIIs-10 h6 
HsC2 Hochheim-Sisson-Casco complex, 6 to 12 percent slopes, eroded------- 18 Sfb sandy lake beaches-------------------------------------------+------- 34 V1IIIs-10 h6 
HsD2 Hochheim-Sisson-Casco complex, 12 to 20 percent slopes, eroded------ 19 ShA Saylesville silt loam, 0 to 2 percent slopes------------------------ 3h IIs-7 43 
HsE2 Hochheim-Sisson-Casco complex, 20 to 3) percent slopes, eroded------ 19 ShB2 Saylesville silt loam, 2 to 6 percent slopes, eroded---------------- 3h TresG i 
Hu Houghton mucky peat------------ nen en rr rrr rrr ncn rrr en 19 om Sebewa silt loam---------------~-----~-------------------------------- 35 TIw-5 et: 
Km Keowns SiG 1oameeae<SSsesseeesa eS hee Snes a a eee Se eee eee semarea Ss 20 SrB2 Sisson fine sandy loam, 1 to 6 percent slopes, eroded--------------- 35 Teck i 
KnA Kewaunee silt loam, O to 2 percent slopes usa e yo Gt 5s nae MS Qieigeyy te qe I ay 20 ThB Theresa silt loam, 2 to 6 percent slopes el lS ek Sl et et eine 36 Tle-l hy 
KnB. ‘Kewaunee silt loam, 2 to:o percent. Slopes ssh na eeansers sesso ssee= 20 WmA  Wasepi sandy loam, 1 to 3 percent slopes---------------------------- 37 Ties Te 
KoB2 Kewaunee silty clay loam, 2 to 6 percent slopes, eroded------------- eas Ww Wet 2d vie bs andes cate ee kee cece ee ee ee eee Sree es 37 Vwe 1h 5 
KoC2 Kewaunee silty clay loam, 6 to le percent Slopes, eroded-==s=====<== a YhA Yahara very fine sandy loam, cas 5 as percent slopes ea a and cere aa aay a cea cae 37 TIIw-3 43 
KrC3 Kewaunee silty clay, 6 to 12 percent slopes, severely eroded-------- eal ZuA Zurich silt loam, O to 2 percent slopes----------------------------- 38 I-1 ho 
KrD3 Kewaunee silty clay, 12 to 20 percent slopes, severely eroded------- eal ZuB2 Zurich silt loam, 2 to 6 percent slopes----------------------------- 38 Tact Tal 
KwA. “Knowles: sit. loam,:"O° toc perceny siopes-=<-=<S<==s4s==<=< mene e----- 22 
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SOIL ASSOCIATIONS 


KewaunedWonowo association: Welll-drained te somesiet 
pearly drained solls that hove a subsail ef elay ta gilty cley 
eae farmed in thin loess and silty clay loom glecial rill; on 
uplands 


Ozoukeo-Mequon association: Well-deained te semewhat poarly 
drained soils that hove a subsoil of silty clay loam and ailry 
clay: farmed in thin loess ond silty clay loam glacial rill; an 
uplonds 


Heheim-Siagen-Casce asseciotion: Well-drained soils thot 
hove og subsoil of loam ta clay laam: waderlain mainly by loomy 
till, outwash, ond loke-loid deposita; an uplands and terraces 
ond in lakebeds 


Houghtan=4idrian associatien: Very poorly drained organic 
solla in bosins ond depressions 


Cageo-Fabius association: Well-drained ond samaehat poorly 
drained seile that howe a subsoil of cloy loom and sandy clay 
laam; shellaw over gravel and sand; on stream fenraces 


| May LOG 
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SYMBOL 


HmC2 
HmD2 


HsB2 
HsC2 
HsD2 
HsE2 
Hu 
Km 
KnA 
KnB 
KoB2 
KoC2 
KrC3 
KrD3 
KwA 


KwB2 
KyA 


Lu 
LyA 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. A second 


OZAUKEE COUNTY, WISCONSIN 


Highways and roads 


capital letter, A, B, C, D, or E, shows the slope. Most symbols BYTET 
without a slope letter are those of nearly level soils or land types, WEIS ite chit waa ae nay els 
but some are for soils or land types that have a considerable range 


in slope. The final number, 2 or 3, in a symbol indicates that the 
soil is eroded or severely eroded. 


NAME 


Adrian mucky peat 

Alluvial land 

Ashkum silt loam 

Aztalan loam, | to 3 percent slopes 


Boyer loamy sand, | to 6 percent slopes, eroded 

Boyer loamy sand, 6 to 20 percent slopes, eroded 

Boyer sandy loam, 0 to 3 percent slopes 

Boyer sandy loam, loamy substratum, | to 6 percent 
slopes 

Brookston silt loam, 0 to 3 percent slopes 


Casco sandy loam, | to 6 percent slopes, eroded 

Casco sandy loam, 6 to 12 percent slopes, eroded 
Casco loam, 2 to 6 percent slopes, eroded 

Casco loam, 6 to 12 percent slopes, eroded 
Casco-Rodman complex, 12 to 20 percent slopes, eroded 
Casco-Rodman complex, 20 to 35 percent slopes, eroded 
Clayey land 

Colwood silt loam 


Darroch fine sandy loam, neutral variant, 0 to 3 percent 
slopes 

Darroch silt loam, neutral variant, 0 to 3 percent slopes 

Dresden silt loam, 1] to 3 percent slopes 


Fabius loam, 1 to 3 percent slopes 
Fox sandy loam, | to 6 percent slopes 
Fox loam, 0 to 2 percent slopes 

Fox loam, 2 to 6 percent slopes 


Granby loamy sand, loamy substratum 


Hebron loam, | to 6 percent slopes 

Hochheim loam, 0 to 2 percent slopes 

Hochheim loam, 2 to 6 percent slopes, eroded 

Hochheim loam, 6 to 12 percent slopes, eroded 

Hochheim loam, 12 to 20 percent slopes, eroded 

Hochheim-Sisson-Casco complex, 0 to 2 percent slopes 

Hochheim-Sisson-Casco complex, 2 to 6 percent slopes, 
eroded 

Hochheim-Sisson-Casco complex, 6 to 12 percent slopes, 
eroded 

Hochheim-Sisson-Casco complex, 12 to 20 percent slopes, 
eroded 

Hochheim-Sisson-Casco complex, 20 to 35 percent slopes, 
eroded 

Houghton mucky peat 


Keowns silt loam 
Kewaunee silt loam, 0 to 2 percent slopes 
Kewaunee silt loam, 2 to 6 percent slopes 
Kewaunee silty clay loam, 2 to 6 percent slopes, eroded 
Kewaunee silty clay loam, 6 to 12 percent slopes, eroded 
Kewaunee silty clay, 6 to 12 percent slopes, 
severely eroded 
Kewaunee silty clay, 12 to 20 percent slopes, 
severely eroded 
Knowles silt loam, 0 to 2 percent slopes 
Knowles silt loam, 2 to 6 percent slopes, eroded 
Knowles silt loam, mottled subsoil variant, 0 to 2 
percent slopes 


Loamy land 
Lorenzo loam, | to 3 percent slopes 


Pe 


Poor Motor -----eecr cece cence 
SYMBOL NAME Marah Fase ore its Bees bevels cals ayes 
MaA Manawa silt loam, | to 3 percent slopes 
Mf Moret Highway markers 
MgA Martinton silt loam, 1 to 3 percent slopes 
MkA Matherton loam, 0 to 2 percent slopes National Interstate .......... 
MmA Matherton silt loam, | to 3 percent slopes 
MtA Mequon silt loam, | to 3 percent slopes é 
Mzg Muskego muck MOK etacaeraeae ee oletudads 
Mzk Mussey loam 
State or county ............. 
Na Navan silt loam 
NnA Nenno silt loam, 1 to 3 percent slopes . 
Railroads 
Od Ogden mucky peat 
OuA Ozaukee silt loam, 0 to 2 percent slopes SIMBIBThACK: ox ovesig ec oe ke 
OuB Ozaukee silt loam, 2 to 6 percent slopes 
OuB2 Ozaukee silt loam, 2 to 6 percent slopes, eroded Multiple track ............. 
OuC2 Ozaukee silt loam, 6 to 12 percent slopes, eroded 
OuD2 Ozaukee silt loam, 12 to 20 percent slopes, eroded . 
OuE Ozaukee silt loam, 20 to 30 percent slopes Bridges and crossings 
0zC3 Ozaukee clay loam, 6 to 12 percent slopes, severely 
eroded SCE: ee ae On ee ene 
OzD3 Ozaukee clay loam, 12 to 20 percent slopes, severely 
eroded ; 
HB ab tee eae eehcann tet edaens 
Pe Palms mucky peat 
Ph Pella silt loam RaitOaG’- 2 s.¢sntugaieutene suas 
Py Poygan silty clay loam 
RaA Radford silt loam, 0 to 3 percent slopes FOrY  seeeee reece tees erences 
RkB Ritchey silt loam, 0 to 6 percent slopes 
RkD2 Ritchey silt loom, 6 to 20 percent slopes, eroded Boll Setuzo eect 
Rw Rollin mucky peat 
R R 
i aya Broker sang Glade anita Gaetan tuataes 
Sf Sandy and gravelly land 
Sfb Sandy lake beaches Rede ONE! Keka aeentws nob Pua ars 
ShA Saylesville silt loam, 0 to 2 percent slopes 
ShB2 Saylesville silt loam, 2 to 6 percent slopes, eroded et 
Sm Sebewa silt loam 
SrB2 Sisson fine sandy loam, | to 6 percent slopes, eroded 
MUEOMIMGNS ged cc atd sleet aes abs. ien Gan 
ThB Theresa silt loam, 2 to 6 percent slopes 
BUMOMIRS: ae eeleeAcee ns aude 
WmA Wasepi sandy loam, 1] to 3 percent slopes 
oe Meh au ea SCHOOI go sccgued ante ais ace 
YhA Yahara very fine sandy loam, 1 to 3 percent slopes 
GIUTCM: sctcvece ater ae Sat tn cts 
ZuA Zurich silt loam, 0 to 2 percent slopes 
ZuB2 Zurich silt loam, 2 to 6 percent slopes, eroded 


ee 


Gravel pit 


ee? 


POWEr UNG: pice oat scare tuaeet 
Well, oloreas- ..cce cesses, 


Forest fire or lookout station ... 


Windmill 


Cd bea eeereccaea 


WORKS AND STRUCTURES 


ee ee eee eee ee ee 
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CONVENTIONAL SIGNS 


BOUNDARIES 


National OR StATS”. 2.054 este daw Ce 


County 
Reservation ............... eee 
Land grant 


Small park, cemetery, airport... 


Land survey division corners 


DRAINAGE 
Streams, double-line 
Perennial: 25cGesegse wees ne 
PMLGMIMIMLONE:. 00 Seine ea donne = a — 


Streams, single-line 


Perennial 


Intermittent 


Crossable with tillage 


implements ...........06. — aie pee es a 
Not crossable with tillage ; i 
implements .............. pe Lye Oe 
Unclassified .............. a oes 


Canals and ditches 


Lakes and ponds 


POEM GAN: gett hol ones ley 
Pr ata ti 
( e 
TORO «oc ce eh ci ie ll 
SPRING. sock ela etn ee “y 
Marsh or swamp ............... a 
Wet SPOt ........... cece cc eee ees _ 
. a 
AUUVIa TaN: g.niuge Grd. ee pees be — er 
Drainage end ................... — tee 
Escarpments 
BOUlOCK ooo och Sin ba evaded VvVVV VY YY yy 
UE cee oct Ss warner oind oe hed ose VVVEeHUUUET bere gy yyy he 
a4 
Prominent peak ................ ae 


Depressions 


Large Small 
Crossable with tillage Ru 
implements .............00.. ayhlas 9 
Not crossable with tillage é" 
implements ................. Sunt 6 
Contains water most of SS 
si oT 1 ee an es “iw o 
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SOIL SURVEY DATA 


Soil boundary 


ANG SVIMDOh bey cM oralve a ees 
% ° 
GRAVE ooo $3 hak Gare e ie ee ied ° $0 
& $ 
SLOUY aoe. ca bie ag aie lead Q 
Stoniness oe @ 
VeQy SONY sos cbse a 
V7 Vv 
Rock OUlGIODS. ... w.5<4626.ee deans v 
Chert fragments ................ aap 
Gla ISOGU \ & capcentcen en ocesen gy tes xX 
Sand SPOl nos4oveires foue-cadeee se 
Gumbo or scabby spot ......... ¢ 
Made sand 2.5 .3.csca¢iedeiinns = 
Severely eroded spot ........... = 
Blowout, wind erosion .......... Y 
COG? So Aino eels oe eee as aVavavavava’) 


Soil map constructed 1969 by Cartographic Division, 
Soil Conservation Service, USDA, from 1963 aerial 
photographs. Controlled mosaic based on Wisconsin 
plane coordinate system, south zone, Lambert conformal 
conic projection, 1927 North American datum. 
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WORKS AND STRUCTURES 


Highways and roads 


ey 


ee 


Highway markers 


National Interstate 


eeoeceeeeceee 


ey 


State or county 


Railroads 


Single track 


Multiple track 


Bridges and crossings 


Pe ee ee ee 
ee ee ee 


Pe ee ee 2 


re ee ee eS 


Pe ee ee 


Buildings 


School 


oor ern eee eerecerere eee eee re 


Church 


Pe ee ee 


Gravel pit 


ee 


POWEF NING. conc iee pee ee Rhee 
Welle ONl ORe8aS. sis ceed wae tend 


Forest fire or lookout station ... 


Windmill 


Cr 


er a ee ee ee ee ee 


ee, ee ee eee eee 


CONVENTIONAL SIGNS 


BOUNDARIES 


ee 


iA OE 
Ce 


tas a gg a righ Te og) Sine GP we ON we eee Ot eee. —= & amasewem== € «cE 


Land grant 
Smail park, cemetery, airport... 


Land survey division corners 


DRAINAGE 
Streams, double-line 
PORENMIGlY cewek oid, vecwaes Ze 
Intermittent -.vas.des ey usyed! Zo Se 


Streams, single-line 


Perennial 


Intermittent 


Crossable with tillage 


WMPlEMeENIS: oo Ace caedes — a Se 

Not crossable with tillage ; “ 

implementS ...scc4se. coe. ead ee cee ee 

Winclassitied: cou cecei weiss BaP OTE. os sae ing es 
CANAL 


Canals and ditches 


Lakes and ponds 


Perenttal’ 4 aiwiceipewcye sees 
a te, 
( i 
Intermittent ................. eae 
DONNIE aconwou euieetekeey aed Zs 
Marsh or swamp ............... ak 
Wet SDOE ay ncdscsebevdedvowedea tes My 
AONE Ta cn dct ee ed este — a sa 
Drainage end ................... — ee ee 
RELIEF 
Escarpments 
RCO O CI ais rans oS ae ie ect eneninas V¥VVV YY YY Vy 
QUIS. Soctrcwtuneet eho ee prierbleUel dip pay yaad 
a | 
Prominent peak ................ ae 
Depressions 
Large Small 
Crossable with tillage wn 
implements ................. away % 
Not crossable with tillage ie 
KmiplementS’ <2. 0.6202 vies ches us © 
: NLad 
Contains water most of EC)- 
POC TIMNG eu vete std rae wees “iw ® 


OZAUKEE COUNTY, WISCONSIN 


SOIL SURVEY DATA 


Soil boundary 


ANG SYMDO!\ 205. daaoaee de cloak 
we ° 
(GAVE I: 2 apie aioe Naweteiaratorsenc ° 8 
& °4) 
SONY 2 tieccatoeaseeae Q 
Stoniness o> °° 
Very stony ........,. a 
Vv Vv 
ROCK OUTCIONS: 2ions oxo SY ee dec de . 
Chert fragments 2.0.22 ccieeeceses oe 
Clay-SPOl. ton tina epen sven anise 2K 
San SHOU a2 cert hare sy Pes wes “ 
Gumbo or scabby spot ......... 6 
Made land ...........e0eeeeeees es 
Severely eroded spot ........... = 
Blowout, wind erosion .......... Y 
GUTH? se cee tatoos ech ee wee inet MLIIININIY 


SYMBOL 


Ak 
Am 
As 
AzA 


BmB2 
BmD2 
BnA 
BoB 


BsA 


CcB2 
CeC2 
CeB2 
CeC2 
CrD2 
CrE2 
Cv 

Cw 


DaA 


DcA 
DsA 


FaA 
FmB 
FoA 
FoB 


Ge 


HeB 
HmA 
HmB2 
HmC2 
HmD2 
HsA 
HsB2 


HsC2 
HsD2 
HsE2 
Hu 
Km 
KnA 
KnB 
KoB2 


KoC2 
KrC3 


KrD3 
KwA 


KwB2 
KyA 


Lu 
LyA 
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SOIL LEGEND 


WISCONSIN AGRICULTURAL EXPERIMENT STATION 


The first capital letter is the initial one of the soil name. A second 
capital letter, A, B, C, D, or E, shows the slope. Most symbols 
without a slope letter are those of nearly level soils or land types, 
but some are for soils or land types that have a considerable range 
in slope. The final number, 2 or 3, in a symbol indicates that the 


soil is eroded or severely eroded. 


NAME 


Adrian mucky peat 

Alluvial land 

Ashkum silt loam 

Aztalan loam, 1 to 3 percent slopes 


Boyer loamy sand, 1 to 6 percent slopes, eroded 

Boyer loamy sand, 6 to 20 percent slopes, eroded 

Boyer sandy loam, 0 to 3 percent slopes 

Boyer sandy loam, loamy substratum, | to 6 percent 
slopes 

Brookston silt loam, 0 to 3 percent slopes 


Casco sandy loam, 1 to 6 percent slopes, eroded 

Casco sandy loam, 6 to 12 percent slopes, eroded 
Casco loam, 2 to 6 percent slopes, eroded 

Casco loam, 6 to 12 percent slopes, eroded 
Casco-Rodman complex, 12 to 20 percent slopes, eroded 
Casco-Rodman complex, 20 to 35 percent slopes, eroded 
Clayey land 

Colwood silt loam 


Darroch fine sandy loam, neutral variant, 0 to 3 percent 
slopes 

Darroch silt loam, neutral variant, 0 to 3 percent slopes 

Dresden silt loam, 1 to 3 percent slopes 


Fabius loam, 1 to 3 percent slopes 
Fox sandy loam, | to 6 percent slopes 
Fox loam, 0 to 2 percent slopes 

Fox loam, 2 to 6 percent slopes 


Granby loamy sand, loamy substratum 


Hebron loam, 1 to 6 percent slopes 

Hochheim loam, 0 to 2 percent slopes 

Hochheim loam, 2 to 6 percent slopes, eroded 

Hochheim loam, 6 to 12 percent slopes, eroded 

Hochheim joam, 12 to 20 percent slopes, eroded 

Hochheim-Sisson-Casco complex, 0 to 2 percent slopes 

Hochheim-Sisson-Casco complex, 2 to 6 percent slopes, 
eroded 

Hochheim-Sisson-Casco complex, 6 to 12 percent slopes, 
eroded 

Hochheim-Sisson-Casco complex, 12 to 20 percent slopes, 
eroded 

Hochheim-Sisson-Casco complex, 20 to 35 percent slopes, 
eroded 

Houghton mucky peat 


Keowns silt loam 
Kewaunee silt loam, 0 to 2 percent slopes 
Kewaunee silt loam, 2 to 6 percent slopes 
Kewaunee silty clay loam, 2 to § percent slopes, eroded 
Kewaunee silty clay loam, 6 to 12 percent slopes, eroded 
Kewaunee silty clay, 6 to 12 percent slopes, 
severely eroded 
Kewaunee silty clay, 12 to 20 percent slopes, 
severely eroded 
Knowles silt loam, 0 to 2 percent slopes 
Knowles silt loam, 2 to 6 percent slopes, eroded 
Knowles silt loam, mottled subsoil variant, 0 to 2 
percent slopes 


Loamy land 
Lorenzo loam, 1 to 3 percent slopes 


SYMBOL 


NAME 


Manawa silt loam, | to 3 percent slopes 
Marsh 

Martinton silt loam, 1 to 3 percent slopes 
Matherton loam, 0 to 2 percent slopes 
Matherton silt loam, | to 3 percent slopes 
Mequon silt loam, 1 to 3 percent slopes 
Muskego muck 

Mussey loam 


Navan silt loam 
Nenno silt loam, |] to 3 percent slopes 


Ogden mucky peat 

Ozaukee silt loam, 0 to 2 percent slopes 

Ozaukee silt loam, 2 to 6 percent slopes 

Ozaukee silt loam, 2 to 6 percent slopes, eroded 

Ozaukee silt loam, 6 to 12 percent slopes, eroded 

Ozaukee silt loam, 12 to 20 percent slopes, eroded 

Ozaukee silt loam, 20 to 30 percent slopes 

Ozaukee clay loam, 6 to 12 percent slopes, severely 
eroded 

Ozaukee clay loam, 12 to 20 percent slopes, severely 
eroded 


Palms mucky peat 
Pella silt loam 
Poygan silty clay loam 


Radford silt loam, 0 to 3 percent slopes 

Ritchey silt loam, 0 to 6 percent slopes 

Ritchey silt loam, 6 to 20 percent slopes, eroded 
Rollin mucky peat 

Rough broken land 


Sandy and gravelly land 

Sandy lake beaches 

Saylesville silt loam, 0 to 2 percent slopes 
Saylesville silt loam, 2 to 6 percent slopes, eroded 
Sebewa silt loam 

Sisson fine sandy loam, | to 6 percent slopes, eroded 


Theresa silt loam, 2 to 6 percent slopes 


Wasepi sandy loam, | to 3 percent slopes 
Wet alluvial land 


Yahara very fine sandy loam, | to 3 percent slopes 


Zurich silt loam, 0 to 2 percent slopes 
Zurich silt loam, 2 to 6 percent slopes, eroded 


Soil map constructed 1969 by Cartographic Division, 
Soil Conservation Service, USDA, from 1963 aerial 
photographs. Controlled mosaic based on Wisconsin 
plane coordinate system, south zone, Lambert conformal 
conic projection, 1927 North American datum. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-F TC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


